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L.1.0 INTRODUCTiON 

This Health and Safety Flan (HASP) was prepared in accordance with the 
Administrative Settlement Agreement and Order on Consent (ASAOC) for the South 
Dayton Dump and Landfill Site (Site) in Moraine, Ohio. Conestoga-Rovers & Associates 
(CRA) has prepared this HASP on behalf of the Re^ndents to the ASAOC. Required 
elements of this HASP, as referenced in the Statement of WOrk (SOW) append to the 
ASAOC, are addressed herein as follows. 

Scope of Work Reqturements 
Listing of Key Personnel 

Location in H/^P 
Section L.1.4. 

Scope of Work 

Hazards and Risk Evaluation 

Section L.2.0. 

Section L3.0. 

Use of Personal Protective Equipment Section L.4.0. 

# 

Air Monitoring 

Site Control Measures 

Section L.5.0. 

Section L.6.0. 

Decontamination Procedures 

Emergency Contingency Plan 

Record Retention 

Medical Monitoring Program 

Employee Training Assignments 

Section L.6.4 

Section L.7.0. 

Section L.8.0. 

Section L.9.0. 

Section L.10.0. 

L.1.1 PURPOSE 

The purpose of this Siterspecific health and safety plan (HASP) is to provide fpedfic 
guidelines and establish procedures for the protection of persoiuiel performing the 
activities described in Section L.2.0 — Site Operations. The information in this HASP 
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has been developed in accordance with applicable standards and is, to the extent 
possible, based on information available to date. The HASP is also living document in 
that it must continually evolve as Site conditions and knowledge of the Site work activities 
develop. 

A vital element of CRA's Health and Safety Policies and Procedures is the 
implementation of a Site-specific HASP for field activities. This HASP, as applicable to 
this prefect, includes the following measures: 

• Conununicate the contents of this HASP to Site personnel. 

• Eliminate uns2de conditions. Efiorts must be initiated to identify conditions tiiat can 
contribute to an accident and to remove exposure to tiiese conditions. 

• Reduce unsafe acts. Persormel shall make a conscious effort to work safely. A high 
degree of safety awareness must be maintained so tiiat safety factors involved in a 
task become em integred part of the task. 

• Inspect frequently. Regular safety inspections of the work site, materials, and 
equipment by qualified persons ensure eeu-ly detection of Unsede conditions. Safety 
and health deficiencies shall be corrected as soon as possible, or project activities 
shedl be suspended. Documentation of daily inspections and corrective actioris 
should be kept with the project files. 

L.1.2 STOP WORK AUmORlTY 

All CRA employees are empowered and expected to stop the work of co-workers, 
subcontractors, client employees, or other contractors if any person's safety or the 
enviroiunent are at risk. NO repercussions will result from this action. 

The discovery of any condition that would suggest the existence of a situation more 
hazardous than anticipated shall result in tiie removal of Site personnel from that area 
and reevaluation of the hazard and the levels of protection. 

L.1J PERSONNEL REQUIREMENTS 

All personnel conducting activities on Site must conduct their activities in compliance 
with all applicable safety and health legislation throughout North America to include, 
but not limited to, the Occupational Safety and Health Administration (OSHA) 
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29 CFR1910, 29 CFR1926, and CRA polices and pioc(^tu-es. Project personnd must 
also be familiar with the procedtoes and requirements of this HASP. In the event of 
conflicting safety procedures/ requirements, personnel mxist implement those safety 
practices whidi afford the highest level of safety and protection. 

Employees identified as CRA Short Service Employees (6 months or less) shall not be 
permitted to work without another non^-short service CRA employee present. 

L.1.4 PROTECT MANAGEMENT AND SAFETY RESPONSIBILITIES 

Project Manager - CRA - Steve Ouielev 

The CRA Project Manager (PM) shall be responsible for the overall implementation of 
the HASP and for ensiuing diat all health and safety responsibilities are carried out in 
conjunction with this project. This shall include, but is not limited to, review and 
approval of die HASP. The PM wdl also enstue the appropriate resources are provided 
to support the project with respect to all operations. 

Site Supervisor - CRA - Terone Winterink 

The Site Supervisor (SS) is the person who, under the supervision of the PM, shall be 
responsible for the communication of the Site requirements to Site project personnel and 
subcontractors, arid is responsible for C£uiying out the health and safety responsibilities 
by making sure that: 

1. All necessary cleanup and maintenance of safety equipment is conducted by 
project personnel. 

2. Emergency phone numbers/services including hospital/clinic locations are 
verified/contacted. 

3. Forms attached to the HASP are completed, filed, and submitted correcdy. 

4. A pre-entry briefing is conducted and documented, which will serve to 
familiarize on-Site personnel widi the procedures, requirements, and provisions 
of this HASP. 

# 

Other duties include overall implementation of the HASP, and ensuring all health and 
safety responsibilities are carried out in cortjunction with this project. This diall include. 
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# 

but is not limited to, review and approval of the HASP, communicatian of Site 
requirements to subcontractor personnel, and consultation with the client/Site 
representative regarding appropriate changes to the HASP. 

The SS also has the responsibility of enfordng safe work practices for project employees. 
The SS watches for any ill affects on ainy crew member, espedaUy diose symptoms 
caused by cold/heat stress or chemical exposure. The SS oversees the safety of any 
visitors who enter the Site. The SS maintains communication with the client/Site 
representative(s). 

Other specific duties of the SS include: 

• Orders the immediate shutdown and/or stop work of Site activities in the case of a 
medical emergency, unsafe condition, or unsafe practice. 

• Provides the safety equipment, personal protective equipment (PPE) Appendix L-A, 
and other items necessary for employees. 

• Enforces the use of required safety equipment, PPE, and otiier items necessary for 
employee or community safety. 

• Conducts Site inspections as a part of quality assurance for safety and health. 

• Reports safety and health concerns to Site and/or project management as necessary. 

Regional Safety and Health Manager - CRA - Teff MaranHak 

The Regional Safety and Health Manager (SHM) is a full-time CRA employee who is 
trained as a health and safety professional, who serves in a consulting role to the PM, 
Safety and Health Officer (SHO)> and SS regarihng potential health and safety issues. 

Emplovee Safety Responsibility 

CRA employees are responsible for their own safety as well as the safety of those around 
them. CRA employees shall use any equipment provided in a safe and responsible 
manner, as directed by their supervisor. 

Employees are directed to take the following actions when appropriate: 

• Suspend any operations which may cause an imminent health hazard to employees, 
subcontractors, or otiiers. 
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• Correct project Site hazards when possible to do so without endangering life or 
health. 

• Report safety and health concerns to the SS, FM, or Regional SHM. 

Subcontractors 

CRA subcontractors are responsible for the implementation of their HASP and agree to 
comply with its contents. In the event of conflicting safety procedures/requirements, 
personnel must implement those safety practices which afford the highest level of safety 
and protection. In addition, it is also understood that non-compliance with health and 
safety policies and procedures may sul^'ect the subcontractor to diisdplinary action up to 
and including tennmation of their contract with CRA. Subcontractors will be required 
to attend an initial Site orientation and subsequent safety meetings. 

Equipment Operators 

All equipment operators are responsible for the safe operation of heavy equipment. 
Operators are responsible for inspecting their equipment on a daily basis to ensure safe 
performance. Brakes, hydraulic lines, backup alarms, and fire extinguishers must be 
inspected routinely throughout the project Equipment will be taken out of service if an 
unsafe condition occurs. 

Authorized Visitors 

Authorized visitors shall be provided with all known information with respect to the 
Site operations and hazards as applicable to the purpose of their visit. 

L.1.5 TRAINING REQUIREMENTS 

All personnel conducting work at the Site shall have completed tiie appropriate healdi 
and safety training as applicable to their job tasks/duties^ The required traming is 
referenced tiirou^out the HASP and identified on each task hazard analysis sheet. 
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L.15.1 SITE-SFECinC TRAINING 

An initial Site-specific training session or briefing shall be conducted by the PM or SS 
prior to cormnencement of work activities. During this iiiitial training session, 
employees shall be instructed on the following topics: 

• Personnel responsibilities. 

• Content and implementation of the HASP. 

• Site hazards and controls. 

• Site-specific ha^dous procedures (e^g., drilling). 

• Training requirements. 

• PPE requirements. 

• Emergency information, including local emergency response team phone munbers, 
route to nearest hospital, accident reporting procedures, and emergency response 
procedures. 

• Instruction in the completion of required inspections and forms. 

• Location of safety equipment (e.g., portable eyewash, first aid kit, fire extinguishers). 

The various components of the HASP will be presented followed by an opportunity to 
ask questions to ensure that each attendee understands the HASP. Personnel will not be 
permitted to enter or work in potentially cointaminated areas of the Site until they have 
completed fiie Site-specific training session. Personnel successfully completing this 
training session shall sign the HASP Training Acknowledgement Form, which is 
presented in Appendix L-B. 

In addition to the initial Site briefing conducted at the commencement of the project, 
supplemental brief safety meetings shall be conducted by the SS to discuss potential 
health emd safety hazards associated with upcoming tasks and the necessary precautions 
to be taken. 

L.1.5.2 SAFETY MEETING/HEALTH AND SAFETY PLAN REVIEW 

"Tailgate" safety meetings will take place each day prior to beginning the day's work. 
All Site personnel will attend these safety meetings conducted by the SS. The safety 
meetings will cover specific health and safety issues. Site activities, changes in Site 
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conditions, and a review of topics covered in die Site-speCific pre-entry briefing. The 
safety meetings will be documented with written sigrh-in sheets containing a list of 
topics discussed. This form is located in Appendbc L-B. 
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1-2.0 SITEOFERAHONS 

L.2.1 SITE HISTORY/BACKGROUND 

The Site is located at 1901 through 2153 Diyden Road and 2225 East River Road in 
Moraine, Ohio. The Site is bounded to the north and west hy the Miami Conservancy 
District (MCD), by the MCD floodway, the Great Miami River Recreational Trail and the 
GMR beyond. The Site is bounded to the east Diyden Road and light industrial 
fadlities beyond, and to the south east with residential and commercial properties with 
River Road and a residential trailer park beyond. To the south the Site is bounded by 
mldeveloped land with mdustriial facilities beyond. The Site has been defined in die 
SOW as an area of approximately 80 acres, including the Valley Asphalt plant in the 
northernmost portion of the Site, an auto salvage yard in the south east and a gravel 
pit/quarry pond to the soutii. The central 40 acres (described as 23 acres in some 
documents) of the Site was referred to as the South Dayton Dump and Landfill. 

Landfill operations continued in the central portion of the Site until the death of the 
landfill's operator, Mr. Alcine Grillot, in 1996. The current owners of the properties 
located within the Site are Valley Asphalt, Jim City Salvage, MCD, Ronald Bamett, 
Kathryn A. Boesch and Margaret C. Grillot. The iioithem portioii of the Site is owned 
by Valley Asphalt. Ihe Site location is shown on Figure Ll.l. A layout of the Site, 
induding property boundaries, is provided on Figure L.1.2. 

L.2.2 SCOPE OF WORK 

The objectives of this prqect are to conduct a Remedial hivestigatian/Feasibility Study 
(Rl/FS) at the Site. The field program will include investigative activities described in 
the Remedial Investigatian/Feaability Study Work Plan (RI/FS Work Plan) and the 
Field Sampling Plan (FSP; Appendbc K to titie Rl/FS Work Plan). 

This HASP covers the Site activities that will be conducted by CRA personnel and their 
subcontractors. These activities are as follows: 

1. Mobilization of personneL materials, and equipment to and from the Site; 

2. conducting a geophysical survey; 

3. collecting soil and groimdwater samples from boreholes; 

4. installing monitoriiig wells in boreholes; 
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# 5. excavating test pits and test trenches; 

6. land surveying; 

7. perfoFtning monitaring well development; 

8. install and measure staff gauges; 

9. performiiig single well response testing; 

10. performing hydraulic monitoring; 

11. levee inspection; 

IZ bathymetry survey of Quarry Pond; 

13. collecting groundwater samples from monitoring weUs; 

14. coUecting soil samples from test pits and test trenches; 

15. collecting sediment samples; 

16 collecting surface water samples; 

17. coUecting groundwater samples frOm private wells; and 

18. decontamination of personnd and equipment. 

If Site operations are altered or if additional tasks are assigned, an addendum to this 
HASP shaU be developed to address the specific hazards associated with these changes. 
AU addendum are to be developed in coi^rmction with project management and a CRA 
safety professional. 
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L.3,0 HAZARD EVALUATION 

This section identifies md evaluates the potential chemical, ph)rsical, and biological 
hazards, which may be encountered during the completion of this proiject. Specific 
activity taSfc hazard analysis (THA) tables (located in Appendix L-Q have been 
developed to address the hazards associated witii the Site operations outiined in 
Section L.2.0. 

L.3.1 CHEMICAL HAZARDS 

The chemical hazards associated witii conducting Site operations mdude the potential 
exposure to on-Site contaminants encountered during field activities such those noted 
in Section .L.2.2, products \ised in decontamiiuition of equipment, and support products 
such as fuel. The potential routes of exposure from these products during normal use 
may occur tiu-ough inhalation of vapors/dusts or dir^ contact or absorption with the 
materials. The chemical hazards of concern that may be encountered during tiie tasks 
identified in the project's scope of work include volatile organic compounds (VOCs), 
metals, pesticides, semi^volatile organic compounds (SVOCs), polychlorinated biphenyls 
(PCBs) and asbestos. A listing of the contaminants of concern are found in Table L.3.1, 
which includes exposure limits, signs and symptoms of exposure, chemical properties, 
and physical charactnistics. 

L.3.1.1 ASBESTOS 

Asbestos is the name given to a group of six different fibrous minerals (amosite, 
chiyso^e, crocidohte, and tiie fibrous varieties of tremolite, actinolite, and 
anthophyllite) that occur naturally in the environment Asbestos minerals have 
separable long fibers that are strcmg and flexible enough to be spun and woven and are 
heat resistant Because of tiiese characteristics, asbestos has been used for a wide range 
of manufactured goods, mostly in building materials (roofing shingles, ceiling and floor 
tiles, paper products> and asbestos cement products), friction products (automobile 
clutch, brake, and transmission parts), heat-resistant fabrics, packaging, gaskets, and 
coatings. Some vermiculite or talc products may contain asbestos. 

Asbestos fibers can enter the air or water from the breakdown of natural deposits and 
manufactured asbestos products. Asbestos fibers do not evaporate into air Or dissolve in 
water. Small diameter fibers and particles may remain suspended in the air for a long 
time and be. carried long distances by wind or water before settling down. Larger 
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# 

diameter fibers and partides tend to settle more quickly. Asbestos fibers are not able to 
move through soiL Asbestos fibers are generally not broken down to other compounds 
and will remain virtually unchanged over long periods. 

We are all exposed to low levels of asbestos in the air we breathe. These levels range 
from 0.00001 to 0.0001 fibers per milliliter of air and generally are highest in dfies and 
industrial areas. People working in industries that make or use asbestos products or 
who are involved in asbestos mining may be exposed to high levels of asbestos. People 
living near hese industries may also be exposed to high levels of asbestos in air. 
Asbestos fibers may be released into the air by the disturbance of asbestos<ontaining 
material diiring product use, demolition work, building or home maintenance, repair, 
and remodeling. In general, exposure may occur only when the asbestos-containing 
material is disturbed in some way to release particles and fibers into the air. Drinking 
water may contain asbestos from natural sources or fix>m asbestos<ontaining cement 
pipes. 

Asbestos mainly affects the lungs and the ihembr^ that surrounds the lUngs. 
Breathing high levels of asbestos fibers for a long time may result in scar-like tissue in 
the lungs and in the pleural mernbrane (lining) that surrounds the lung. This disease is 
called, asbestosis and is usually found in workers exposed to asbestos, but not in tiie 
general public. People with eisbestosis have difficulty breathing, often a cough, and in 
severe cases heart enlargement Asbestosis is a serious disease and can eventually lead 
to disability and death. Breathing lower levels of asbestos may result in changes called 
plaques in the pleural membranes. Pleural plaques can ocCur in workers and sometimes 
in people living in areas with high envircuunental levels of asbestos. Effects on breathing 
from pleural plaques alone are not usually serious, but higher exposure can lead to a 
thickening of the pleural membrane that may restrict breathing. 

The Department of Health and Human Services (DHtffi), the World Health 
Organization (WHO), and the EPA have determined tiiat asbestos is a humw 
carcinogen. It is known that breathing asbestos can increase the risk of cancer in people. 
There are two types of cancer caused by exposure to asbestos: limg cancer and 
mesotiielioma. Mesothelioma is a cancer of the thin lining suiioimdihg the lung (pleural 
membrane) or abdominal cavity (the peritoneum). Cancer from asbestos does not 
develop immediately, but shows up after a number of years. Studies of workers also 
suggest that breathing asbestos can increase chances of getting cancer in other parts of 
the body (stomach, intestines> esophagus, pancreas, and kidneys), but this is less certain. 
Early identification and treatment of any cancer can increase an individual's quality of 

3^(8) L-11 CONESTOGA-ROVERS & ASSOCIATES 
CRA 200016 QSF413 • Rev. 6 -10040006 



life and survival. Qgarette smoke and asbestos togedier significantly increase your 
chances of getting lung cancer. Thaefore, if you have been exposed to asbestos you 
should stop smoking. This may be the most important action that you can take to 
improve your health and decrease your risk of cancer. 

L.3.1.2 CHEMICAL HAZARD CONTROLS 

Exposure to potential on-Site contaminants/chemicals, such as those listed in Table L3.1 
and Appendix L-D - MSDSs, shall be controlled by: 

• Monitormg air concentrations for volatile organic vapors shall be conducted in the 
breathing zone. 

• Dust control measures, such as wetting the immediate area, shall be employed. 

• Using PPE/respiratory protection as appropriate, in areas known to have 
concentrations above the specified action level for each contaminant. 

• Contact the Regional SHM for additional information. 

L.3.1.3 SKIN CONTACT AND ABSORPTION CONTAMINANTS 

Skin contact with chemicals may be controlled by use of the proper PPE and good 
housekeepmg procedures. The proper PPE (e.g., Tyvek, gloves) as described in 
Section L.4.0 sh^ be worn for all activities where contact with potentially harmfiil 
media or materials is anticipated. Utilize manufacturer data on permeation and 
degradation to minimize skin contact potential, (see Section L.A2.1 for additional 
information). 

L.3.1.4 FLAMMABLE AND COMBUSTIBLE LIQUIDS 

The storage, diqiensing, and handling of flammable and combustible liquids must be in 
accordance with industry standards such as National Fire Protection Association 
(NFPA) guidelines. The specific flammable or combustible liquids used at tiie Site may 
include gasoline, diesel, kerosene, oils, and solvents. 

Fl^nmable and combustible liquids are classified accorcting to fla^ point, Hus is the 
temperature at which the liquid gives off sufficidit vapors to readily ignite. Flammable 
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liqmds have flash points bdow lOO^F (37.8®Q. Ccmbustible liquids have fladi points 
above 100°F (37.8°q and below 200«F (93.3°q. 

Storage 

Many flamniables can ignite at temperatures at or below room temperature. They are 
far more dangerous th^ combustibles when they are heated. As a result, the^ products 
must be handled very carefully. At normal temperatures, these liquids can release 
vapors that are explosive and hazardous to health. Exposure to heat can cause some of 
these liquids to break down into acids, corrosives, or toxic gases. For this reason, 
flammable/combustible liquids should be stored in cool, well ventilated areas away 
from any source of ignition. Always consult the MSDS of the product for specific 
information. 

# 

IHamixiable and combustible liquids must be stored in designated areas. Such areas 
must be isolated from equipment and work activity which may produce flames, sparks, 
heat, or any form of ignition, including smoking. The most practical method is the use 
of one or more approved (commercially available) flammable/combustible liquid 
storage cabinets. 

Cabinets must be labded "Flammable - Keep Fire Away". Doors must be kept closed 
and labeled accordingly. Containers must be kept in the cabinet when not in use. 

General Requirements 

• Keep containers of flammable/combustible liquids dosed When not in use. 

• Keep flammable/combustible liquids in designated areas and approved cabinets. 

• Do not allow the use of unapproved containers for transfer or storage. Use only 
approved safety cans (S-gdlon maximum) with a spring dosing lid and spout cover, 
designated to safely relieve internal pressure wheti e}q>osed to heat or fire. 

• Use only approved self-dosing spigots, faucets> and manual piimps when drawing 
flammable/combustible liquids from larger containers/bairels. 

• Use only approved metal waste cans with lids for disposal of shop towds/oUy rags. 

• Designate "Smoking" and "No Smoking" areas. 

• Designate fueling areas. 

• Obsei^e all signs indicating "No Smoking", "No Flames", "No Ignition." 
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Transferring Flammable/Combustible liquids 

• This seemin^y routine task can be hazardous if certain precautions are not followed. 
Grounding and bonding must be observed at all times to prevent the accumulation 
of static electricity when transferring containers/barrels one to anodier. 

• Drums should be grounded (No. 4 copper conductor) to a grounding rod. 

• Bonding is necessary between conductive containers (e.g., a barrel and a ^gallon 
container). 

L.3.2 PHYSICAL HAZARDS 

Physical hazards that may be present during project work include: potential for close 
proximity to heavy equipment and drilling devices, noise, overhead or tmderground 
utilities, vehicle traffic, material handling, heavy lifting, excavations, use of hand and 
power tools, slip/trip/hit/fall injuries, heat stress/cold stress, working on or ne^ 
water, biological hazards, and potential adverse weather conditicms. In addition, 
personnel must be aware that the PPE worn may limit dexterity and visibility and rnay 
mcrease the difficulty of performing some tasks. 

L.3.2.1 HEAVY EQUIPMENT AND DRILLING SAFETY 

Heaw Equipment 

The following practices shall be adhered to hy personnel bperatiing heavy equipment 
(such as backhoes) and personnel working in the vicinity of heavy equipment 

• Heavy equipment is to be irispected wheti equipment is initially mobilized/ 
delivered to a Site or after it is repaired and returned to service to ensure that it 
meets all manufacturer and OSHA specifications (e.g.>fue extinguishers, backup 
alarms). 

• Heavy equipment is to be inspected on a daily basis. Documentation of this daily 
preoperational inspection is to be filed in the project file. 

• Heavy equipment is only to be operated by authoii^d competent operators. 
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• Seat belts are to be provided on heaVy equipment diat is not designed for stand up 
operatioiL 

• Equipment/vehicles whose payload is loaded by crane, excavator, loader, etc. wiU 
have a cab shield and/ or canopy to protect die operator. 

• Personnel will not be raised/ lowered in buckets. 

• Personnel will not ride on fender steps or any place outside the cab. 

• Before leaving the equipment controls, ensure that the equipment is in its safe 
resting position. For a backhoe, apply the parking brake, put the front4dader bucket 
down on the ground level, and ensure that the rear excavator bucket is locked in the 
travel position. Bulldozers and scraper blades, loada buckets, dump bodies, and 
similar equipment will be fully lowered or blocked when not in iise. 

• Before raising a boom or bucket, check for overhead obstructions. 

• Employees involved in the operation shall not wear any loose fitting clothing which 
has the potential to be caught in moving machinery. 

• Personnel shall wear hijgh visibility safety vests, steel-toed shoes, safety glasses, 
hearing protection, and hard hats during heavy equipment operations. 

• When moving heavy ecpiipment or when working in tight quarters, a spotter should 
be used. 

nrillinp Equipment 

The following practices shall be adhered to by drilling personnel: 

• Equipment should be inspected daily by the operator to ensure that, there are no 
operatior^l problems. 

• Before leaving the controls, shift the transmission controlling the rotary drive into 
neutral and place the feed lever in neutral. Before leaving the vicinity of the dnB, 
shut down the drill engine. 

• Before raising the mast, check for overhead obstructions. 

• Before the mast of a drill rig is raised, the drill rig must first be leveled and stabilized 
with leveling jacks and/or cribbing. Re-level ttie drill rig if it settles after initial 
setup. Lower the mast oiily when the leveling jacks are down, and do not raise the 
leveling jack pads until the mast is Icnvered completely. 

• Employees involved in the operation shall not wear any loose fitting clothing which 
has the potential to be caught in moving machinery. 
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• During freezing weather, do not touch any metal parts of ti\e drill rig with exposed 
flesh. Freezing of moist skin to metal can occur almost instantaneously. 

• Personnel shall wear sted-toed shoes, safety glasses, hearing protection, and hard 
hats during drilling operations. 

• The area shall be roped off, marked, or posted to keep the area clear of pedestrian 
traffic or spectators. 

• Personnel should be instructed in die location and use of the emergency kill switch 
on the drill rig. 

LJ.2.2 NQISE 

Project activities that include working in close proximity to heavy equipment and/or 
drilling operations, or using power tools that generate noise levels exceeding the decibel 
range of 85 dBA, will require the use of hearing protection with a Noise Reduction 
Rating (NRR) of at least 20. Hearing protection (earplugs/muffs) will be available to 
persoimel and visitors who require entry into tiiese areas. 

When it is difficult to hear a co-worker at normal conversation distanGe> the noise level is 
approaching or exceeding 85 dBA and hearing protection is necessary. All Site 
personnel who may be exposed to high noise levels will participate in CRA's Hearing 
Conservation Program. 

L.3.2.3 UTILITY CLEARANCES 

Elevated superstructures (e.g., drill rigs, backhoes, scaffolding, ladders, cranes) shall 
remain a distance of 10 feet (3 m) away from utility lines (<50 kV) and 20 feet (6 m) away 
hom power hnes (>50 kV). Underground utilities, if present, shall be clearly marked 
and identified prior to commencement of work. Follow local/state/provindal 
regulations with regards to utility locating requirements (e.g., One-Call). 

Personnel involved in intrusive work shall: 

• Review and adhere to CRA's Subsurface Utility Qearance Protocol. 

• Utilize the Property Access/Utility Qearance Data Sheet (QSF-019). 
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Be able to detennihe the minimum distance from marked utilities which work can be 
conducted with the assistance of the locator line service. 

LJ.2.4 VEHICLE TRAFHC AND CONTROL 

The following safety measures are to be taken by CRA personnel that have the potential 
to be exposed to vdiicle traffic: 

• A high visibiH^ safety vest meeting ANSI Class n garment requirements is to be 
worn at all times. 

• Employees wiU work using the "buddy system". 

• Cones will be used to demarcate a safe work zone aroimd the monitoring wells. 

• Appropriate signage will be posted as necessary to inform roadway/peirking lot 
users of any additional control meastues necessary to protect die public and CRA 
employees. 

L,3.2.5 MATERIAL HANDLING AND STORAGE 

Material handling and storage practices to be conducted at die Site include manual 
lifting of materials and possibly the use of hoisting and rigging equipment. As a rule, 
use mechanical meeins for lifting heavy loads whenever possible. 

General Storage Practices 

The basic safety requirement for storage areas is that the storage of materials and 
supplies shall not create a hazard. Additional general storage area practices include the 
following: 

• Bags, containers, and bundles stored in tiers shall be stacked, blocked, interlocked, 
and limited in hei^t so that they are stable and secure against sliding or coUapse. 

• All stacked materials and cargo shall be examined for sharp edges, protrusions, signs 
of damage, or other factors likely to cause ii^ury to persons handling these ol^ects. 
Defects should be corrected as they are attached. 

38443 (B) L-17 GONESTOGA-ROVERS & ASSOCIATES 
CRA 200016 QSF4)13 - Rev. 6 -10040006 



• Storage areas shall be kept free from accumulation of materials that constitute 
hazards from tripping, fire, explosion, or pest harborage. 

• Storage areas shall have provision to minimize manual lifting and carrying. Aisles 
and passageways shall provide for the movement of mechanical lifting and 
conveyance devices. 

• Stored materials shall not block or obstruct access to emergency exits, fire 
extinguishers, alarm boxes, first aid equipment, lights, electrical control panels, or 
other control boxes. 

• "NO SMOKING" signs shall be conspicuously posted, ^ need^, in areas where 
combustible or flammable materials are stored and handled. 

• Cylindrical materials such as pipes and poles shall be stored in racks or stacked on 
the groimd and blocked. 

Special Precautions for Hazardous or Incomplete Matprials fifnrapp 

Generally, materials are considered Imzardous if they are ignitable, corrosive, reactive, 
or toxic. Manufacturers and suppliers of these materials must provide the recipient with 
MSDSs, which describe their hazardous characteristics and give instructions for thdr 
safe handling and storage. 

Many hazsirdous materials are incompatible, which means they form mixtures tiiat may 
have hazardous characteristics not described on tiie individual MSDSs. The following 
special precautions shall be followed regarding the storage of hazardous materials: 

• Based on the information available on the MSDSs, incompatible materials shall be 
kept in separate storage areas. 

• Warning signs shall be conspicuously posted, as needed, in areas where hazardous 
materials are stored. 

Hoisting and Rigging 

Wire ropes, chains, ropes, and other rigging equipment shall be inspected prior to each 
use and as necessary during use to. assure tiieir safety. Defective rigging equipment will 
be immediately removed from service. 
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Rigging shedl not be used unless the weight of the load falls within the rigging's safe 
work operating range. This must be verified by the authorized rigger prior to any "pick" 
or lifting operation. 

Only personnel trained in safe rigging procedures shall be authorized to engage in 
rigging procedures. Additionally, ttie rigger must understand and use recognized crane 
signals. 

Job or shop hooks and links and other makeshift fasteners shall not be used. When 
U-bolts are used for eye splices, die U-bolt shall be applied so that the "U" section is in 
contact with the dead end of the rope. 

Wire ropes, chains, ropes, and other rigging equipment shall be stored where they 
will remain clean, dry, and protected from the weather and corrosive fumes. 

The proper lengdi of rope or chain slings shall be used to avoid wide-ang^e lifts and 
dangerous slack. Knotted ropes or lengths of ropes reduced by bolts, knots, or other 
keepers shall not be used. 

Cranes and Hoists 

It should be noted that cranes will be used during project activities. There are many 
hazards associated widi using cranes. Potential contact with overhead electrical lines 
and potential crushing of workers who may wander into the swing path radius of the 
crane are just two. When cranes are brought on Site for use, CRA will ensure that die 
following safety practices are enforced: 

• Crane operators shall provide a copy of the crane's annual inspection report to the 
SHO/SS prior to initiating operations. 

• Operators of cranes and hoists shall make visual and operational inspections of the 
equipment prior to use. Any discrepancies that would jeopardize die safe operatdOii 
of the equipment will be corrected prior to use. These inspections are to be 
documented via a daily inspection checklist or equivalent. 

• The posted capacity of die crane shall be adhered to and overloading of the 
equipment will not be allowed. 

• The accessible swing radius of the crane shall be demarcated and/or barricaded to 
prevent employed from entering the eaea. 
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• The crane's load and boom shall be kept a minimum of 10 feet (3 m) away from 
utility lines and 20 feet (6 m) from power lines. Any deviation must be approved by 
the PM in conjtuiction with the Regional SHM^ 

• A competent person shall investigate the soil for stability and determine the 
necessary amount of "cribbing" to be placed imder the outrigger pads or if crane 
mats are necessary. 

• No personnel shall be permitted to work under a suspended load. 

• The operator wll only recognize signs and signak from one designated signal 
person. This signal person will serve as the crane operator's eyes in areas that the 
crane operator cannot see. This person shall be familiar with crane signals, operation 
of the crane, and safe methods of securing and handling a load. 

L.3.2.6 MANUALUFTING 

When lifting objects, use the following proper lifting techniques: 

• Feet must be parted, witti one foot alongside the object being lifted and one foot 
behind. When the feet are comfortably spread, a more stable lift can occur and the 
rear foot is in a better position for the upward thrust of the lift. 

• Use the squat position and keep the back straight - but remember that straight does 
not mean vertical. A straight back keeps die spine, back muscles, and organs of die 
body in correct alignment. It minimizes the compression of die gut that can cause a 
hernia. 

• Grip is one of the most important elements of correct lifting. The fingers and the 
hand are extended around the object you're going to lift - using the full palm. 
Fingers have very litde power - use the strength of your entire hand. 

• The load must be drawn close, and the arms and elbows must be tucked into the side 
of the body. Holding the arms away from the body increases the strain on die arms 
and elbows. Keeping the arms tucked in helps keep the body weigiht centered. 

The body must be positioned so that the weight of the body is centered over the feet. 
This provides a more powerful line of thrust and also ensures better balance. Start the 
lift with a dirust of die rear foot. Do not twist. 
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# L.3.2.7 HAND AND POWER TOOLS 

Hand Tools 

• Hand tools must meet the manufacturer's safety standards. 

• Hand tools must not be altered in any way. 

• At a minimum, eye protection must be used when working with hand tools. 

• Wrenches (including adjustable, pipe, end, and socket wrenches) must not be used 
when jaws are sprung to the point that slippage occurs. 

• Impact tcxsls (such as drift pins, wedges, and chisels) must be kept free of mushroom 
heads. 

• Wooden handles must be free of splinters or cracks and secured tigjhtly to the tool. 

Power Tools 

• AU power tcxjls must be inspected regularly and xised in accordance with the 
manufacturer's instructions and the tool's capabilities. 

• Electric tools must not be used in areas subject to fire or explosion hazards, unless 
they are approved for that purpose. 

• Portable electric tools must be connected to a Ground Fault Circuit Interrupter 
(GFCI) when working in wet areas. 

• Proper eye protection must be used when working with power tools. 

• Personnel must be trained in the proper use of each specific tool. 

• Damaged or defective power tools must be irrunechately tagged and removed from 
service. 

L.3.2.8 EXCAVATIONS 

All CRA excavation and trenching operations, which employees will enter, will be 
observed by a designated competent person. The competent person shall be responsible 
for evaluating and inspecting excavation and trenching operations to prevent possible 
cave-in and entrapment, and to avoid other hazards presented by excavation activities. 

Each employee in an excavation shall be protected from cave-ins by one of thrue 
systems: 
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• Sloping and benching systems. 

• Shoring. 

• Shielding systems. 

All excavation and trenching operations shall be conducted in accordance and 
compliance with OSHA's StandaMs for the Construction bidustry, specifically those 
outlmed in CRA's SOP for excavation and trenching activities. At a minimum, the 
following safety guidelines shall be adhered to while conducting excavation and 
trenching activities: 

• Excavation and trenching operations require pre-planning to determme whedier 
sloping or shoring systems are required, and to develop appropriate designs for such 
systems. Also, the estimated locaticm of all imderground installations must be 
detennmed before digging/drilling begins. Necessary clearances must be observed. 

• If there are any nearby buildings, walls, sidewalks, trees, or roads that may be 
threatened or tmdeniuhed by the excavation, or where the stability of any of these 
items may be endangered by the excavaticm, they must be removed or supported by 
adequate shoring, bracmg, or underpinning. 

• Excavations may not go below he base of f<x>tihgs, fotmdations, or retaining walls 
unless hey are adequately supported or a CRA licensed professiorud engmeer (PE) 
has determined that hey will not be affected by the soil removal. 

Access and Egress 

Personnel access and egress from trench and/or excavations are as follows: 

• A stairway, ladder, ramp, or oher means of egress must be provided in trenches 
greater than 4 feet (1.2 m) deep and for every 25 feet (8 m) of lateral travel 

• AH ladders shall extend 3 feet (1 m) above he top of he excavation. 

• Structural ramps used for access or egress of equipment wHl be designed by a 
competent person qualified in structural design or by a licensed PE. 

Atmosphere Monitoring md Testing 

There are three parameters by which aii quality is measured: 1) oxygen concentration, 
2) flammability, and 3) he preserice of hazardous substances. 
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Employees should not be exposed to atmospheres contaming less than 19.5 peix::ent 
oxygen, or having a lower flammable limit greater flian 10 percent, and employees 
should not be exposed to hazardous levels of atmospheric contaminants. 

Whenever potentially hazardous atmospheres are suspected in excavations and 
trenches, die atmosphere shall be tested by a competent person. Detector tubes, gas 
monitors, and explosion meters are examples of monitoring equipment that may be 
used. 

In die event that an imusual odor or liquid is suspected in excavations and trenches, the 
competent person shall stop work on the Site and arrange for air quality assessment and 
mitigaticn, if necessary. 

Abnospheric testing and monitoring shall be performed in excavations in or adjacent to 
landfill areas, in areas where hazardous materials are/ were stored, or in areas where the 
presence of hazardous materials is suspected. 

Dailv Inspections 

The competent person shall perform daily inspections of excavations, the adjacent areas, 
and all protective systems for situations that could potentially result in slope failure. 

Additionally, the competent person ^11 be aware of the potential for confined space 
situations and other hazardous work conditions. 

The competent person shall inspect, evaluate, and complete die excavation checklist at 
die following intervals: 

• Prior to the start of work, after each extended halt in work, and as needed 
throughout the shift as new sections of die excavation or trench are opened. 

• After every rainstorm and other natural or man-made event that may increase the 
load oil the walls of the excavation or otherwise £df^t their stability. 

The inspections shall be documented using the Safety Inspection Checklist for 
Excavations attached to this HASP. 
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The competent person shall stop die work and instruct all employees to leave the 
excavation or trench when any potential hazards are detected. The competent person 
has the authority to immediatdy suspend work if any unsafe condition is detected. 

L.3.2.9 CONFINED SPACE ENTRY 

Entry into a confined space will only be undertaken after remote methods have been 
tried and found not to be successful. If confined space entry is required, such work will 
only be imdertak^ following die guidelines presented in the CRA Confined Space 
Entry Program. If a subcontractor will be performing work at the Site and wishes to use 
its own confined space SOP, then the subcontractor's SOP must minimally meet the 
requirements set forth in the CRA SOP. 

No confined space entry will be conducted at the Site. In the event that confined space 
entry is determined to be necessary, an amendment to this HASP, including confined 
space entry procedures, will be made at that time. 

L.3.2.10 COMPRESSED GAS CYLINDERS 

Compressed gases present several hazards. The cylinder must be properly labeled, 
identifyiiig the hazardous properties of the gas, such as toxicity, flaminability, or if it is 
an oxidizer, and a MSDS must be supplied by die manufacturer. In addition to the gas 
haz^ds, coinpressed gas cylinders pose other hazards simply because they contain gas 
under pressure. 

Regardless of the properties of die gas, any gas under pressure can explode if the 
cylinder is improperly stored or handled. Improperly releasing the gas from a 
compressed gas cylinder is extremely dangerous. A sudden release of the gas can cause 
a cylinder to become a missile-like projectile, destroying everjrthing in its path. 
Cylinders have been known to penetrate concrete-block walls. To prevent such a 
dangerous situation, there are several general procedures to follow for the safe storage 
and handling of a compressed gas cylinder: 

• Store cylinders in an area specifically designated for that purpose. Tlus area must 
protect the cytinders from being struck by another object. The area must be 
well-ventilated and away fi'om sources of heat. It must be at least 20 feet (6 m) away 
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from highly combustible materials. Oxidizers must be stored at least 20 feet (6 m) 
away from flammable gases. 

• Cylinders must not be dropped or allowed to fall. Chain and rack them in an 
' upright position during use and storage. When transporting cylinders, they must be 

secured from falling. 

• When moving a cylinder, even for a short distance, aU the valves must be dosed, the 
regulator removed, and tiie valve cap installed. Never use the valve cap to lift a 
cylinder. If you are using a crane or some other lifting device to move a cylinder, 
use a cradle or boat designed for that purpose. Never use a sling or a magnet to 
move a cylinder. 

• Never permit cylinders to contact live electriod equipment or grounding cables. 

• Cylinders must be protected from the sun's direct rays, especially in 
high-temperature climates. Cylinders must also be protected from ice cuid snow 
accumulation. 

• Before the gas is used, install the proper pressure-reducing regulator on the valve. 
After installation, verify the regulator is working, that ^dl gauges are operating 
correctly, and tiiat all connections are tight to ensure that tiiere are no leaks. When 
you axe ready to use the gas, open the valve with your hands. Never use a wren^ 
or other tool. If you cannot open it with your hands, do not use it. 

L.3.2.11 SLIPATUP/HIT/FALL 

Slip/trip/hit/fall injuries are the most frequent of all injuries to workers. They occur for 
a wide variety of reasons, but can be minimized by the following prudent practices: 

• Spot check the work area to identify hazards. 

• Establish and utilize a pathway which is most free of slip and trip hazuds. 

• Beware of trip hazards such as wet floors, slippery floors, and uneven surfaces or 
terrain. 

• Carry only loads which you can see over. 

• Keep work areas clean and free of clutter, especially in storage rooms and weilkways. 

• Communicate hazmds to on-Site personnel. 

• Secure all loose clothing and ties, and remove jewelry while aroimd machinery. 

• Report and/ or remove hazards. 
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• Keep a safe buffer zone between workers tising eqtiipment and tools. 

LJ.2.12 HEAT STRESS 

Recognition and Symptoms 

Temperature stress is one of the most common illnesses that project personnel face when 
working during periods when temperatures and/or humidity are elevated. 
Acclimatization and frequent resit periods must be established for conducting activities 
where temperature stress may occur. Below ue listed signs and symptoms of heat 
stress. Personnel should follow appropriate guidelines if emy personnel exhibit these 
symptoms: 

Heat Rash Redness of skin. Frequent rest and change of clothing. 

Heat Cramps Painful muscle spasms in hands, feet, and/or abdomen. Administer 
lightly salted water by mouth, unless there are medical restrictions. 

Heat Exhaustion Oammy, moist, pale skin, along with dizziness, nausea, rapid pulse, 
fainting. Remove to cooler area and administer fluids. 

Heatstroke Hot dry skm; red, spotted or bluish; high body temperature of 
104°F; mental confusion; loss of consciousness; convulsions or coma. 
Immediately cool victim by immersion in cool water. Wrap with 
wet sheet while fanning, sponge with cool liquid while fanning; 
treat for shock. DO NOT DELAY TREATMENT. COOL BODY 
WHILE AWAITING AMBULANCE 

Work Practices 

The following procedures will be carried out to reduce heat stress: 

• Heat stress monitoring. 

• Acclimatization. 

• Work/rest regimes (schedule of breaks) - Mandatory breaks scheduled in summier 
months or during hi^ risk activities for heat stress. 

• Heat stress safety personal protective equipment (cool-vests, bandanas, etc.). 

• Liquids that replace electrolytes, water, and salty foods available during rest. 
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• Use of buddy system. 

ArrliTnatizatinn 

The level of heat stress at which excessive heat strain will result depends on the heat 
tolerance capabilities of the worker. Each worker has an upper limit for heat stress 
beyond which the resulting heat strain can cause the worker to become a h^t casualty, 
hi most workers, appropriate repeated exposure to elevated heat stress causes a series of 
physiologic adaptations called acclimatization, whereby the body becomes more 
efficient in coping with the heat stress. Work/rest regimes planned as a component of 
project preparation and discussed during the daily tailgate safety meetings. 

Worker Infonnatioh and Training 

All new and current employees who work in areas where tiiere is a reasonable 
likelihood of heat injury or illness should be kept informed dirough continuihg 
education programs (hazards, effects, preventative measures, drug/alcohol interartioh, 
etc.). 

L3.2.13 COLD STRESS 

Cold stress is similar to heat stress in that it is caused by a number of interacting factors 
indudiiig environmental conditions, dothing, workload, etc., as well as the physical and 
conditioning characteristics of the individual. Fatal exposures to cold have been 
reported in employees failing to escape from low environmental air terriperatures or 
from irrrmersion in low temperature water. Hypothermia, a condition in which the 
body's deep core temperature falls significantiy below 98.6°F (ST'Q, can be life 
threatening. A drop in core temperature to 95°F (35®C) or lower must be prevented. 

Air temperature is not suffident to detemune the cold hazard of the work environmdit. 
The wind chill must be considered as it contributes to the effective temperature and 
insulating capabilities of dotiiing. The equivalent chill temperature should be used 
when estimating the combined cooling effect of wind and low air temperatures on 
exposed skin or when determining dothing insulation requirements to maintain the 
body's core temperature. 
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The body's physiologic defend against cold includes constriction of the blood vessels, 
inhibition of the sweat glands to prevent loss of heat via evaporation^ glucose 
production, and involuntary shiverihg to produce heat by rapid muscle contraction. 

The frequency of accidents increases with cold temperattire e}qx>sures as the body's 
nerve impulses slow down, individuals react sluggishly, and numb extremities male for 
increased clumsiness. Additional safety hazards include ice, snow blindness, reflections 
from snow, and possible skin burns from contact with cold metal. 

Pain in the extremities may be the first early warning of danger to cold stress. During 
exposure to cold, maximum severe shivering develops when the body temperature has 
fallen to 95°F (35°C). This must be taken as a sign of danger to the employees on Site, 
and cold exposures should be immediately terminated for any employee When severe 
shivering becomes evident Useful physical or mental work is limited When severe 
shivering occurs. 

Predisposing Facfors for Gold Stress 

There are certain predisposing factors that make an individual more susceptible to cold 
stress. It is the responsibility of the project tearri members to inform the SHO/SS to 
monitor an individual, if necessary, or use other means of preventing/reducing the 
individual's likelihood of experiencing a cold related illness or disorder. 

Predisposing factors that will increase an individual's susceptibility to cold stress are 
listed below: 

Dehydration: The use of diuretics and/or alcohol, or diarrhea can cause 
dehydration. Dehydration reduces blood circulation to the extremities. 

Fatigue During Fh3rsical Activity: Exhaustion reduces die body's ability to constrict 
blood vessels. This results in the blood drculatibn occurring closer to the surface of 
the skin and the rapid loss of body heat. 

Age: Some older and very young individuals may have an unpaired al^ty to sense 
cold. 

Poor Circulation: Vasoconstriction of peripheral vessels reduces blood flow to the 
skin surface. 

Heavy Work Load: Heavy workloads generate metabolic heat and make an 
individual perspire eveti in extremely cold environments. If perspiration is absorbed 
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by the individual's clothing and is in contact with the skin, cooling of the body will 
occur. 

• The Use of PPE: PPE usage that traps sweat inside the PPE may increase an 
individual's susceptibility to cold stress. 

• Lack of Acclimati^tion: Acclimatization, the gradual introduction of workers into 
a cold environment, allows the body to physiologically adjust to cold worldng 
conditions. 

• History of Cold Injury: Previous irqiuy from cold exposiues may result in increased 
cold sensitivity. 

Prevention of Cold Stress 

There are a variety of measures that can be implemented to prevent or reduce the 
likelihood of employees developing cold related ailments and disorders. These include 
acclirnatization, fluid emd electrolyte replenishment, eating a well balanced diet, wearing 
warm clothing, the provision of shelter from the cold, therrrud insulation of metal 
surfaces, adjusting work schedules, and employee education. 

• Acclimatization: Acclimatization is ttie gradual introduction of workers into the 
cold environment to allow their bodies to physiologically adjust to cold working 
conditions. However, the physiological changes are usually minor and recjuire 
repeated Uncomfortably cold exposures to induce them. 

• Fluid and Electrolyte Replenishment: Cold, dry air can cause employees to lose 
significant amounts of water through the skin and lungs. Ddiydration affects the 
flow of blood to the extremities and increases the risk of cold injury. Warm, sweet, 
caffeine-free, non-alcoholic drinks and soup are good sources to replenish body 
fluids. 

• Eating a Well Balanced Diet: Restricted diets including low salt diets can deprive 
the body of elements needed to withstand cold stress. Eat high-energy f(X)ds 
throughout the day. 

• Warm Qothing;: It is beneficial to maintain air space between the body emd outer 
layers of clothing in order to retain body heat. However, the insulating effect 
provided by such air spaces is lost when the skin or dodung is wet 

• Work/Rest Regimes: Schedule work dming the warmest part of the day, if possible. 
Rotate personnel and adjust die work/rest schedule to enable employees to recover 
from the effects of cold stress. 
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The parts of the body most important to keep warm are the feet, hands, head, and face. 
As mudi as 40 percent of body heat can be lost when the head is exposed. 

L.3A14 ADVERSE WEATHER CONDITIONS 

The SS shall decide on the continuation or discontinuation of work based on current and 
pending weather conditions. Electrical storms, heavy rains, tornado warnings, and 
sustained strong winds [approximately 40 mph (65 k/hf)] are examples of conditions 
that would call for the discontinuation of work and evacuation of the Site. 

In addition, no work with elevated super structures (e.g., drilling, crane operations, etc.) 
will be permitted during any type of electrical storm or during wind events that have 
wind speeds exceeding 40 mph (65 k/hr). 

L32.1S WORKING OVER OR NEAR WATER 

The procedures outlined in this section are to be implemented by all CRA and 
subcontractor personnel when there is potential to slip or fall into water that is greater 
than 3 feet (1 m) in depth. Additioiudly, these procedures are to be adhered to when 
water is flowing arid has the potential to carry personnel away. 

• When working at grotmd level a 5-foot (1.5 m) "no entry zone" can be established 
between die work area and the water luizard. The "no entry zone" is to be clearly 
defined and/or demarcated. Personnel will not be permitted to enter into tius area 
unless the other provisions of this section are in place. 

• Standard guardrails are required on any walking/working surface over or near 
water. 

• Where guardrails are not practical due to impairment of work being performed, 
other types of safeguarding, such as safety harnesses, lifelines, and lanyards may be 
used (see CRA's Fall Protection Program). 

• If it is not feasible to provide fall protection due to die scope of work or location, 
personnel will be required to wear U5. Coast Guard-approved life jackets or 
buoyant work. Prior to each use and after each use, the buoyant work vests and life 
preservers must be inspected for defects which would affect strength and/or 
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buoyancy. Any damaged or defective buoyant work vest or life preserver cannot be 
used. 

Call in or make prearranged contacts after each activity posing a drowning hazard is 
completed. 

If it is necessary to work on wet/slippery siufaces above water, non-slip tape or 
other mediods are to be used to increase traction. 

Ring buoys with a minimum of 90 feet (27 m) of line must be readily available for 
emergency operations. The distance between buoys cannot exceed 200 feet (61 m). 

Due to the anticipated scope of work, it is expected that a life saving skiff will be 
necessary. However, the SS in conjunction with the Regional SHM will evaluate 
current Site conditions to determine if a skiff is required. 

L.3.3 BIOLOGICAL HAZARDS 

CRA employees conduct numerous pn^ect activities that have the possibility of 
encountering biological hazards, which include bloodbome pathogens, insects, spiders, 
snakes, and large predators. This section identifies precautions to be taken if these 
hazards are encountered. 

L.3.3.1 VEGETATION OVERGROWTH 

Overgrown weeds, bushes, trees, grass, and other vegetation are fire and safety hazards. 

There are a number of hidden hazards not immediately recognized due to the 
overgrowth of vegetation in areas where field activities may occur, including discarded 
junk, litter, and debris. Construction materials such as boards, nails, concrete, and other 
debris may be hidden beneath blades of tall grass, weeds, and bushes. Other hazards 
may include steep slopes, podioles, trenches, soft spots, and dips; all dangerously 
concealed from the view of die individual walkmg or operating motorized equipment in 
the area. Additionally, there are biological hazards such as snakes, ticks, chiggers, and 
mosquitoes that breed in overgrowth conditions. 
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Here are some simple actions you can take: 

• Assess the work area and determine if the area requires vegetation clearance. 
Consider that overgrowth that extends above die lowest level of motorized 
equipment (i.e., bumper or fender) or 6 inches (15 cm) above your ankle has hidden 
hauirds that you will not be able to readily identify. 

• Determine if the area is safe to walk or whether you need motorized equipment. 
Consider the limitations of the equipment 

• Identify slip, trip, and fall hazards and remove from the general work area. 
Remember to give adequate clearance so that the iteins being removed do not pose 
future hazards. 

• Adequately protect yourself against tiie hazards hy wearing boots tiiat protect the 
ankles, long pants, and using insecticides. 

• Consider the limitations of manual or mechanical equipment for die clearance of 
overgrowdi, particukrly the S2ifety hazards when using sling blades, ma^etes, 
weed eaters, bush hogs, or other brush removing equipment. 

Before taking any action, determine whether there any ecological issues that would 
affect or prevent the removal of overgrowth in protected areas such as wetlands, wildlife 
habitats, or sanctuaries for endangered and/or protected species. 

L.3.3.2 POISONOUS PLANTS 

Common Poison Ivy grows as a small plant, a vine, and a shrub. Poison Ivy occurs in 
every state. The leaves always consist of three glossy leaflets. Poison Sumac grows as a 
woody shrub or small tree 5 to 25 feet (15 to 7.5 m) tall. It usually contains nine leaves, 
with eight paired leaves and one on top, and is common in swampy areas. The plants 
are potent s^itizers and can cause a nuld to severe ^ergic reaction, referred to as 
"contact dermatitis". 

Dermatitis, in Rhus-sensitive persons, may result from contact widi the milky sap found 
in the roots, stems, leaves, and fruit, and may be ceuried by contacted animals, 
equipment or apparel. 

The best form of prevention is to avoid contact Wearing long sleeves and gloves, and 
disposable clothing, such as T3rvek, is recommended in high-risk areas to avoid 
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exposure from contaminated apparel. Banier creams and cleaners are also 
recommended. 

L.3.3.3 INSECTS 

Ticks 

Ticks are blood feeding external paraSites of mammals, birds, and reptiles dirougbout 
die world. Some buinan diseases of current interest m die U.S. caused by tick-bome 
pathogens include Lyme disease; ehrlichiosis, babesiosis, rocky mountain spotted fever, 
tularemia, and tick-bome relapsing fever. Lyme disease is caused by a bacterial paraSife 
called spirochete and is spread by infected ticks that live in and near wooded areas, tall 
grass, and brush. The ticks that cause the disease in the Northeast and Midwest are 
often no bigger them a poppy seed or a comma in a newsprint. The peak months for 
human infecticm cue June dirough October. There are many other tick borne diseases 
such as Rocky Mountain Spotted Fever, which can be carried by a variety of ticks. The 
prevention and treatment of these diseases cue similar to those of Lyme disease. 

Prevention 

Preventative measures include wearing ligjit-colored dothing, keeping clothing 
buttoned, tuckmg pant legs in scxrks, and keeping shirttails tucked iru Periodic checks 
for ticks should be made during the day, and especially at ni^t. Hair diould also be 
checked by parting it and combing through it to make sure that no ticks have attached to 
the scalp. Also, check clothing when it is first removed, before ticks have a chance to 
icrawl off. 

The most common repellent recommended for ticks is N,N-dimethylrm-toluamide, or 
DEET. It is important to follow the manufacturer's iiistructiohs found on the ccmtainer 
for use widi all insectiddes especially those containing DEET. 

In general, DEET insect rep^ent diould only be applied to dothing, not directly cm the 
skin. Do not apply to sunburns, cuts, or abrasions. Use soap and water to remove DEET 
once indoors. 
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Removal 

The best way to remove a tick is removal by tweezers. If tweezers are not available, 
cover your fingers (tissue paper) while grasping the tick. It is important to grasp the tick 
as close as possible to the Site of attachment and use a firm steady pull to remove it 
When removing the tick, be certain to remove all the mouth parts from your skin so as 
not to cause irritation or infection. Wash hands immediately 2ifter with soap and water; 
and apply antiseptic to the area where tick was removed. Get medical attention if 
necessary. 

Symptoms of Lyme Disease 

The first s}ntnptoms of Lyme Disease usually appear from 2 days to a few weeks after a 
person is bitten by an infected tide. Symptoms usually consist of a ring-like red rash on 
the skin where the tick attached, and is often bulls eye like with red on the outside and 
clear in the center. The rash may be warm, itchy, tender, and/or "dougjiy" and appears 
in only 60 to 80 percent of infected persons. An infected person also has flu-like 
symptoms of fever, fatigue, chills, headaches, a stiff neck, and musde aches and pains 
(especially knees). Rashes may be found some distance away from original rash. 
Symptoms often disappear after a few weeks. 

Bees. Wasps. and Yellow Tackets 

Insects that sting are members of. the order Hymenoptera of ffie class Insecta. There are 
two major subgroups: aphids (honeybees, bumblebees) and vespids (wasps, yellow 
jackets, hornets). Aphids are docile and usually do not sting unless provoked. The 
stinger of the honeybee has multiple barbs, which usually detaches ^r a sting. 
Vespids have few barbs and can inflict multiple stings. 

Types of stinging insects that inigiht be encountered on a Site may include: 

• Carpenter Bees 

• Bumblebees 

• Mud Dauber Wasps 

Africanized Killer Bees 

Cicada Killer Wasps 

Giant Hornets 

• Honeybees 

• Paper Wasps 

• Yellow Jackets 
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Symptoms 

If you are stimg there are three types of reactions you can have, a normal, a toxic, or an 
allergic reaction. 

• Normal reaction - only lasts a few hours and consists of pain, recbi^, swelling, 
itching, and waimth neiar thesting area. 

• Toxic reaction - will last for several days and results from multiple stinp and may 
cause cramps> headaches, fever, and drowsiness. 

• Allergic reac^on - might cause hives, itching, swelling, tightness in the chest area 
and a possibility of breathing difficulties, dizziness, unconsciousness, and cardiac 
arrest. 

The stingers of many Hymenoptera may remain in the skin and should be removed as 
quickly as possible without concern for the method of removal. An ice cube placed over 
the sting will reduce pain; ^lspixin may also be useful. Persons with known 
hypersensitivity to such stings should amy a kit containing epinephrine in a piefiUed 
syringe. Antihistamines rriay help decrease hives and angioedema, Persons who have 
severe symptoms of aiiaphylaxis, have positive venom skin test results, and are at risk 
for subsequent stings should receive immimotherapy regardless of age or time since 
anaphylaxis. 

Precautions 

The following precautions can help you avoid stings. Try to wear liglit colored clothing 
and shy away from dark or floral prints. Avoid wearing perfumes> hairsprays, colognes, 
and scented deodorants while working outside. If eating outside, keep all food and 
drinks covered; sweet foods and strong scents attract stinging insects as well. Never 
swat or swing at the insect, it is best to wait for it to leave, sofdy blow it away, or gerilly 
brush it aside. Seek medical attention when die reaction to a sting includes sweUihg, 
itching, dizziness or shortness of breath. 

If physical control measures are not effective, use a pesticide that will have a minimal 
impact on both you and die environment. 
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Mosquitoes 

Mosquitoes are common pests that can be found in any state and any work environment 
where warm, humid conditions exist. Mosquitoes can pass along diseases such as West 
Nile virus and Malaria. Several different methods can be used to control adult mosquito 
populations: repeUants such ias DEET, mosquito traps, foggers, and vegetation and 
water management. Mosquitoes are found from die tropics to the Arctic Cirde and from 
lowlands to the peaks of high mountains. 

L33.4 POISONOUS SPIDERS 

Black Widow 

Black Widow spiders are not usually deadly (especially to adults) and only the feinale is 
venomous. The feinale spider is shiny black, usually with a reddish hour^ass shape on 
the imderside of her spherical abdomen. Her body is about 1.5 inches (4 cm) long while 
the adult male's is approximately half diat. The spider's span ranges between 1 and 
3 inches (2.5 and 8 cm). The adidt nudes are harmless, have longer legs, and usuedly 
have yellow and red bands and spots over their back, and the young black widows are 
colored orange and white. The bite of a black widow is often not painful and may go 
unnoticed. However, the poison injected by the spider's bite can cause severe reactions 
in certain individuals. 

Symptoms 

Symptoms that may be experienced include abdominal pain, profuse sweating, swelling 
of the eyelids, pains to muscles or the soles of the feet, salivation and dry-^mouth 
(alternatirig), and paralysis of the diaphragm. If a person is bitten, they shotdd seek 
immediate medical attention. Qean the area of die bite with soap and waten Apply a 
cool coinpress to the bite location. Keep effected limb elevated to about heart level. Ask 
doctor if Tylenol or aspirin can be taken to relieve minor symptoms. Additional 
information can be obtained from the Poison Center (1-800-222-1222). Black widows are 
foiiiid tfiroughout the tropics, U.S., and Canada. 
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Brown Recluse 

Brown recluse spiders are usually light brown in color, but in some instances diey may 
be darker. Brown recluse spiders are highly venomous spiders, native to die U.S. and 
found coast to coast The brown recluse can vary in size, but some can obtain bodies of 
5/8 inches (1.5 cm) in length with a leg span of 11/1 inches (4 cm) in diameter. They 
can be identified by dieir three pairs of eyes along the head area and their fiddle shaped 
markings on the back. Most brown reduse bites are defensive rather than offensive. 
They generally only bite when they feel threatened. 

Symptoms 

If bitten by a brown recluse, an individual may experience open, ulcerated sores, which 
when left untreated may become infdded eind cause tissue necrosis. If an individual 
believes a spider has bitten them, they need to seek medical attention as soon eis 
possible, hi order to miniinize the occurrence of brown recluse bites, individuals should 
shake their clothing and shoes thoroughly, eliminate the presence of cluttered areas, and 
spray the buildmg perimeters with pestiddes. Brown recluse are found throughout the 
U.S,, Mexico, and Canada. 

L.3.3J THREATENING DOGS 

If you are approached by a frightened or menacing dog: 

• Do not attempt to run and don't turn your back. 

• Stay quiet, and remember to breafiie. 

• Be still, with arms at sides or folded over chest with hands in fists. 

• Slowly walk away sideways. 

• Don't stare a dog in tiie eyes, as this will be interpreted as a threat. 

• Avoid eye contact. 

• If you have a jacket, you could wrap it around your arm and diould he snap, take 
the bite harmlessly. 

• Try calling its bluff. Yell "Sit!", "stay!", or "go home!". You might convince the dog 
that you are the stronger in the situation. 
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L.33.6 SNAKES 

Snakes may be found in any region of North America. While many snakes encountered 
are not venomous, a few are; so it is best that you give a wide berth to all snakes. Of the 
7,000 venomous snakebites reported each year, only about 15 prove to be fatal; so your 
chances of survival are extremely higji. The usual snake encounter is one in which they 
see you before you see them, and they slidier away from you quickly, startling you. If 
you see a snake, back away from it slowly aind do not touch it. If you or someone you 
know are bitten, try to see and remember the color and shape of the snake, which can 
help with treatment of the snakebite. 

Venomous snakes include the Coral Snake, Cobra, and Kt Vipers, such as the 
Cottorunouth (Water Moccasin), Copperhead, and Ratdesnake. The venom of pit vipers 
is primarily hematoxic because it acts upon the victim's blood system. This venom 
breaks down blood cells and blood vessels and affects heart acticoL Bite victims 
experience severe burning pain, localized swelling and discoloration for the first 3 to 
30 minutes, followed by nausea, vomiting, and occasional diarrhea arid usually shock. 

Preventing Snakebites 

Watching where you step, put your hands, or sit down is one of the best ways to prevent 
snakebites. Poisonous snakes live on or near the ground and often like rocks, 
woodpiles, and offier spots that offer both a place to sxm and a place to hide. Most bites 
occur in and aroxmd the ankle. About 99 percent of all bites occur below the knee, 
except when someone accidentally picks up or falls on the snake. 

Watching where you step and wearing boots in tall grass can prevent most snakebites. 
Another means to protect against snakebites is snake chaps. 

Emergency First Aid for Poisonous Snakebite 

Although it is important to obtain medical aid immediately, emergency first aid can 
slow the spread of poison from the bite. Remain calm and avoid vinnecessary 
movement, especially if someone is with you. The rate of venom distribution 
throughout your body will be slower if you are still and quiet. Do not use home 
remedies, and do not drink alcoholic beverages. 
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# In addition, learn flie following procedures so you do not waste time before getting 
medical attentioiL 

r 

• If less than 60 minutes is required to reach a hospital or ottier medical aid, follow this 
procedure: 

- Apply a constricting band 2 to 4 inches (5 to 10 cm) on each side of the bite. The 
band ^ould be loose enough to slip your finger xmder without difficulty, so that 
you do not cut off circulation completdy. Properly applied, the constricting 
band can be left safely in place for 1 hour without adjustment. 

- If ice is available, place some in a towel, shirt, or other piece of cloth wd apply it 
to die bite area. Do not bind it to the bite, but keep it loosely in place. Do not use 
the ice pack for more than 1 hour. The ol^ective is to cool die venom and slow its 
action, but not to heeze the tissue. 

- The primary function of die constricting band and ice pack is to slow the spread 
of venom dirough your body. Remove diem slowly so diere will not be a sudden 
rush of venom through your blood stream. 

L.3.3.7 OTHER WILDLIFE 

Bears 

Black bears generally avoid contact with humans; however, this species quickly adapts 
to any source of food that humans provide (whether intentionally or accidentally). 
Black Bears should not be fed - avoid iinnecessaiy bear encounteie! Signs of bear 
presence include tracks, droppings or tom-up trees. Stay on established trails, hike only 
during daylight hours and use caution when traveling near natur^ bear foods (berries, 
fish, etc.). Its habitat ranges from the Tropics of Florida to the Arctic. 

Cougars 

The Eastern Cougar is the second largest cat (after the jaguar) foimd in die New World. 
The cougar, also puma or mountain Hon, is a carnivore of Nordi and South America 
with thick fur that ranges from reddish-brown in tropical forms to bluish-gray in 
northern forms. Its body is Hthe, muscular, deep chested and compact; it has a rounded 
and shortened head, large eyes, and a distinctively long taiL The male can weig^ up to 
160 pounds (71 kg) arid measure 6.5 feet (2 m) in lengdi. Cougars are extremely elusive 
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and usually avoid contact with people. However, they are known to stalk tiieir prey, 
striking with ftill impact and most often kill by suffocsating with a prolonged bite across 
the throat or by breaking the victim's neck. 

Wolves 

the wolf is a carnivore related to die jackal and domestic dog. All wolves are 
characterized by powerful teeth, bushy tails> and round pupils. Certain characteristics 
of the skull distinguish them from domestic dogs, some breeds of which they otherwise 
resemble. 

There are two species of wolves: the gray wolf, or timber wolf, once widely distributed 
but now found only in Canada, Alaska, and northern Europe and Russia, except for a 
few isolated packs in other regions; and the red wolf, found only in Texas and the 
southeastern United States. 

An adult gray wolf measures up to 6.5 feet (2 m) in length, including the tail (less than 
half the body length), and weighs up to 175 potmds (80 kg). The fur of the gray wolf is 
red-yellow or yellow-gray with black patches on its back and. sides, and white on its 
chest and abdomen. There are also black or brown gray Wolves, and diose in the far 
north may be pure white. The red wolf is smaller in.size and usually d2irker in color. 

L.3.4 BLOODBORNE PATHOGENS 

Hepatitis B is largely transmitted through exposure to bodily fluids containing the virus 
which could be found on refuse encountered in subsurface investigations. This includes 
medical wastes, contaminated needles and syringes, and so on. The primary method of 
transmission depends on the prevalence of the disease in a given area. 

Prevention 

m 

Preventative measures include wearing appropriate FPE - leather work gloves, long 
sleeved shirt, and safety footwear. Several vaccines have been developed for the 
prevention of hepatitis B virus infection. These rely on the use of one of the viral 
proteins (hepatitis B surface antigen or HbsAg). The vacdne was originally prepared 
from plasma obtained from patients who had long-rstanding hepatitis B virus infection. 
However, currently these are more often made using recombinant technology, though 
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plasma-derived vacxines continue to be used; the two types of vaccines are equally 
effKtive arid safe. 
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LAO PERSONAL PROTECTIVE EQUIPMENT 

L.4.1 GENERAL 

This section shall cover die applicable personal protective equipment (PPE) 
requirements, which shall include eye, face, head, foot, and respiratory protection. 

The purpose of PPE is to shield or isolate individuals from the chemiced and physical 
hazards diat may be encountered during work activities. 

L.4.2 TYPES OF PPE 

The type of PPE for a project will vary based on die level of protection required to 
protect the employee from Site physicaL chemical, biological, and thermal hazards. 

L.4.2.1 TYPES OF PROTECTIVE MATERIAL 

Protective clothing is constracted of a variety of different materials for protection against 
exposure to specific chemicak. No universal protective material exists. All will 
decompose, be permeated, or odierwise fail to protect under certain circumstances. 

Fortunately, most manufacturers list guidelines for die use of their products. These 
guidelines usually concern gloves or coveralls and generally only measure rate of 
degradation (failure to maintain structure). It should be noted that a protective material 
may not necessarily degrade but may allow a particular cheinical to permeate its surface. 
For this reason, guidelines must be used with caution. When permeation tables are 
available, they should be used in conjunction with degradation tables. 

In order to obtain optimum usage from PPE, the following procedures are to be 
followed by all Site personnel using PPE: 

• When using disposable coveralls, don a clean, new garment after each rest break or 
at the beginning Of each shift. 

• Inspect all clothing, gloves, and boote both prior to and during use for: 

- imperfect seams; 

- non-uniform coatings; 
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# - tears; and 

- pcwrly functioning closures. 

Iiispect reusable garments^ boots, and gloves bodi prior to and during use for: 

- visible signs of chemical peiineation; 

- swelling; 

discoloration; 

- stiffness; 

- brittleness; 

- CTacks; 

- any sign of puncture; and 

- any sign of abrasion. 

# 

Reusable gloves, boots, or coveralls exhibiting any of the characteristics listed above 
shall be discarded. FFE used in areas known or suspected to exhibit elevated 
concentrations of chemicals shall not be reused. 

L.4.3 RESPIRATORY PROTECTION 

Respiratory protection may be worn by personnel during project activities. Personnel 
required to work in these areas shall wear an air-piiiifying respirator and follow the 
procedures and gmdelines as described below and follow CRA-s Respiratory Protection 
Program. 

All persormel required to use this equipment shall first be instructed in how to properly 
fit a respirator to achieve the required face-piece-to-face seal for respiratory protective 
purposes. Conditions, which could affect this face seal, are the presence of beards, 
sideburns, eyeglasses, and the absence of upper or lower dentures. 

The air-purifying respirator cartridges selected for use during project work at the Site 
arp P-100 organic vapor/acid gas cartridges. These ciartridges have the ability to protect 
against the known contaminant concentrations. 

# 

AH cartridges shall be changed prior to breakthrough or at a minimum daily. Changes 
shall also be made when personnel begin to experience increased inhalation resistance or 
breiakthrough of a chemical warning property. 
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L.43.1 RESPIRATOR CLEANING 

Respiratory equipment and other non-disposable eqtiipment shall be fuUy 
decontaminated and then placed in a clean storage area. Respirator decontainination 
shall be conducted at a mihimum once daily. Face pieces shall be disassembled, the 
cartridges thrown away, and all other parts placed in a cleansing solution. After an 
appropriate amount of time in the solutioii, die parts sludl be removed and re-seated 
with tap water. 

Face pieces shall be allowed to air dry before being placed in sanitized bags, and then 
stored in a clean area. 

L.4.4 LEVELS OF PROTECTION 

the level of protection must correspond to the level of hazard known, or suspected, in 
the specific work area. PFE has been selected with specific considerations to the hazards 
associated with Site activities. The specific P*PE to be used for each activity is outlined in 
each IHA table located in Appendix L-C. 

• All PPE shall be disposed of and/or decontaminated at the conclusion of each work 
day as described below. Decontaminaticm procedures shall follow he concept of 
decontaminating he most contaminated PFE first. 

• All disposable equipment shall be removed before meal breaks and at he conclusion 
of he workday and replaced wih new equipment prior to commencing work. 

• Eating, drinking, chewing gum or tobacco, and smoking are prohibited while 
working in areas where he potential for chemical and/or explosive hazards may be 
present. Personnel must wah horou^y before initiating any of the 
aforementioned activities. 

L.4.4.1 REASSESSMENT OF PROTECTION LEVELS 

Prot^tion levels provided by PPE selection shall be upgraded or downgraded based 
upon a change in Site conditions or he review of he results of air monitoring or he 
initial exposure assessment monitoring program, if one was conducted. 
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When a significant change occurs, the hazards shall be reassessed. Some indicators of 
the heed for reassessment are: 

• Commencement of a new work phase. 

• Change .in job tasks diuing a work phase. 

• Change of season/weather. 

• When temperature extremes or individual medical considerations limit the 
effectiveness of PPE. 

• Chemicals other than those expected to be encountered am identified. 

• Change in ambient levels of chemicals^ 

• Change in work scope, which affects the degree of contact with areas of potentially 
elevated chemical presence. 

All proposed changes to protection levels and PPE requirements shall be reviewed and 
approved prior to their implementation by the SS. 
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L.5.0 AIR MONITORING PROGRAM 

Inhalation hazards are causied from the intake of vapors and contaminated dust. Air 
monitoring shall be perfoi^d while intrusive activities are taking place to detect the 
preseiure and relative level of those air contaminants which are inhalatipn ha^ds. The 
purpose of air monitoring is to identify and quantify airborne contaminants in order to 
determine the level of worker protection needed. Initial screening for identificatiQh is 
oftim qualitative, but die detenhihation of its concentration (quantification) must wait 
subsequent testing. 

The data collected througihout the monitoring effort shall be used to determine the 
appropriate levels of protection. 

L.5.i EXPOSURE MONITORING 

Air monitoring equipment to be used during Site activities shall consist of 
photoioruzation detector and a multi gas meter (LEL/02/H2S/C0). 

L.5.1.1 PHOTOIONIZATION PETECTORS 

Exposure to VOCs shall be monitored with a photoionizatian detector (PID) with a 11.7 
or 11.8 eV lamp. The PID has the abilify to detect organic vapor concentrations from 
1 part per million (ppm) to 2,000 ppm. All PID ihonitorihg shall be canducted in the 
breathing zone. 

L.5.1.2 MULTI-GAS METER ILEL/O^/HJS/CO METERSl 

The multi-gas meter is a combination oxygen, carbon monojdde, hydrogen sulfide, and 
combustible gas indicator, which simultmeously analyzes concentrations of each 
contaminant in air. When used properly, the portable oxygen indicator will read the 
percent oxygen in the immediate atmosphere. The normal ambient oxygen 
concentration is 20.9 percent at sea level. It is necessary to be apprised of such readings 
as they impact LEL readings and vice versa. 

The following table provides the action level for each contciminant being morutored, 
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Parameter Action Level 

m 

Oxygen 

Hydrogen 
Sulfide 

Carbon 
Monoxide 

Less dian 19.5 Qz 
Greater than 23.5% Q2 

Less than 10 ppm HjS 

Greater than or equal to 
10 ppm (ceiling) H2S 

Less than 35 ppm CO 

Greater dum or equal to 
35 ppm 

Combustible Less ttian 10% LEL 
Gas Greater than 10% LEL 

Stop work and evacuate are if levels are less than 
19.5% O2 or greater than 23.5% O2. 

Continue work and evaluate work conditions. 

Stop work and evacuate area if levels are gi^t» than 
or equal to 10 ppm. 
Shut off or eliminate any ignition sources along 
perimeter of Site. 

Continue work and evaluate work conditions. 

Stop work and evacuate area if levels are greater than 
or equal to 35 ppm. 

Continue work and evaluate work conditions. 

Stop work and evacuate area if levels are greater than 
10% LEL. 
Shut off or eliminate any ignition sources along 
perimeter of Site. 

Consult the Regional SHM and PM. 

L.5.1.3 MONITORING FREQUENCY 

A sununaiy of the monitoring equipment and frequency for each work activity is 

presented in the task hazard analysis tables. As noted lit the table, the mbnitdring 

equipment listed per work activity relates to the initial level of protection. The 

monitoring frequency may be decreased if the work areas and activities are unchanging, 
the result of the first hour of monitoring indicate contaminant concentrations are 
nonrdetect, and no differing conditions are observed. 

L.5.1.4 HEALTH AND SAFETY ACTION LEVELS 

An action level is a point at whkh increased protection or cessation of activiti^ is 

required due to the concentration of contaminants in the work area. All activities shall 
be initiated in Modified Level D. The appropriate actions are to be t^en at designated 

action levels. The initial action level for Site work is 1 ppm due to the chance of vinyl 

chloride, benzene, 1,2 dichloroethane, and 1,1,2,2 tetrachloroetiiane being present 
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In addition to the action level, an upgrade to Level C is required if: 

• Any symptoms occur, as described in Section L.3.0. 

• Requested by an individual performing the tzisk. 

• Any irritation to eye, nose, throat, or skm occurs. 

A work stoppage and evacuation (cease and desist) at the specific work area is required 
if levels in the breatiiiiig zone exceed the protection factor of the respirator. 

# 
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L.6.0 SITE CONTROL 

The purpose of Site control is to minimize potential contamination of workers and 
protect tiie public from hazards found on Site. Site con&ol is especially impoifrmt in 
emergency situations. 

Site control and work area demarcation will be achieved through posting of signage and 
placement of barricades. All construction areas vtiU have the appropnate signage 
posted. Barricades and warning signs will be placed to warn personnel of potential 
hazards. A standby person (spotter) may be utilized in place of barricades, where 
appropriate. The following materials may be used to barricade construction areas, crane 
swing radius, and control traffic, etc.: 

• Temporary fence. 

• High visibility tape, rope, or chains. 

• Traffic cones. 

• Sawhorses. and 

• Wood or metal guardrails. 

One pathway ^ould be established for heavy equipment and one for personnel 
decontamination. 

The majority of Site operations, as well as access to the Site, could be controlled from the 
support zone. The support trailer would provide for team communications and 
emergency response, and sanitary facilities (i.e., Porta-Potty). Appropriate safety and 
support equipment also will be located in this zone. 

The support zone will be located upwind of Site operations, if possible, and would be 
used as a potential evacuation point, if appropriate. No potentially contaminated 
personnel or materials are allowed in this zone. 

L.6.1 COMMUNICATION 

Each member of the Site entry team will be able to communicate with another entry 
team member at all times. Conununications may be by way of an air horn, walkie-talkie, 
telephone, or lumd signals. 
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The primaiy means for external communication are telephones and radio. If tel^hone 
lines are not installed at a Site, all team members should: 

• Know the location of the nearest telephone. 

• Have the necessary telephone numbers readily av^ble. 

The following standard hand signals will be mandatory for all employees to understand 
regardless of otiier means of corruntinication: 

• Hand gripping throat-Cannot breathe. 

• Hands on top of head - Need {assistance. 

• Thiuiibs up - OK, I'm all right, I imderstand. 

• Thumbs down - No, negative: 

• Gripping partn«'s wrist, or gripping both of your own hands on wrist (if partner is 
out of reach) - Leave area immediately. 

L.6.2 BUDDY SYSTEM 

L.6JZ.1 RESPONSIBILITIES 

A buddy system shall be implemented when conducting intrusive activities on the Site. 
This buddy shall be able to: 

• Provide his or her partner with assistance. 

• Observe his or her partner for signs of chemical exposure or temperature stress. 

• Periodically check the integrity of his or her partner's protective clothing. 

• Notify emergency personnel if emergency help is needed. 

L.6J SITE SECURiTY 

Site security is necessary to prevent the exposure of unauthorized, unprotected people 
to Site hazards and to avoid interference with safe working procedures. Security shall 
be maintained outside of the actual work area(s) so as to prevent unauthorized entry 
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into the work area(s). Members of the general public are to be protected from Site 
hazards. 

L.6.4 DECONTAMINATION 

It is the responsibility of the SS to ensure diat all personnel and pieces of equipment 
coming off Site are properly decontaminated aurcording to the procedures outlined 
below. Documentatioh of decontamination must be made in the field logbook that will 
become part of the pennahent project file. 

L.6.4.1 PERSONNEL AND EQUIPMENT DECONTAMINATION 
PROCEDURES 

All PPE shall be disposed of and/or decontaminated at die condusioh of each workday 
as described below. Decontamination procedures shall follow the concept of deconriing 
the most contaminated PPE first. 

All disposable equipment shall be dofied before meal breaks and at the conclusion of the 
workday and replaced widi new equipment prior to commencing work. 

Procedures for decontamination must be followed to prevent the spread of 
contamination and to eliminate the potential for chemical exposure. 

Personnel: Decontamination shall be initiated prior to exiting die 
contaminated work area and be completed in die Contamination 
Reduction Zone. 

Modified Level D; First, remove outer protective wear. Remove gloves and properly 
dispose of in a designated waste container. Wash hands and face. 

Level C: Wadi and rinse outer gloves, boots and suit, euid remove; then 
remove respirator; dispose of cartridges; wash respirator; remove 
inner gloVes smd dispose of them Wash hands and face. 

Handle all clothing inside out when possible. 

Equipment: AU equipment must be decontaminated with Alconox/Liquinox 
solution or discarded upon exit from the contaminated area in a 
well ventilated area. A temporary decon pad with a low-volume 
high-pressure washer will be set up on Site during drilling 
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operations. All decon materials shall be drummed for subsequent 
disposal. 
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L.7.0 EMERGENCY PROCEDURES 

L.7.1 ON-SITE EMERGENCIES 

Emergencies can range from mmor to serious conditions. Various procedures for 
responding to Site emergencies are Es^ted in this section. The PM or SS is responsible for 
contacting local emergency services, if necessary, for specific emergency situations. 
Various individual Site characteristics will determine preliixiinaiy ac^on to be taken to 
assure that these entry procedures are succes$fully implemmted m the event of an 
emergency. Address necessary fadlity/client emergency protocols to ensure 
compatibility between this document and facdity/client programs and/or expectations. 

An Emergency Information Sheet containing the hospital location, directions, 
goverrunent agency phone numbers, emergency phone numbers, and a map with 
directions to the hospital is located in Appendix L-B. 

L.7.2 ACCIDENT, INJURY, AND ILLNESS REPORTING AND 
INVESTIGATION 

Any work-related incident; accident, mgury, illness, exposure, or property loss must be 
reported to yom supervisor, the SS, and within 1 hour through the CRA Accident 
Reporting System. Motor vehicle accidents must also be reported du-ough this system. 
CRA's Accident Report Form, located in Appendix L-B, must also be filled out and 
provided to the SS. The r^ort must be filed for the following circumstances; 

• Accident, injury, illness, or exposure of an employee. 

• Injury of a subcontractor. 

• Damage, loss, or theft of property. 

• Any motor vehicle accident, regardless of fault, which involves a company vehide, 
rental vehicle, or personal vdiicle while the employee is acting in the course of 
employment. 

Occupational accidents resulting in employee injury or illness will be investigated by the 
SS. This investigation will focus on determining the cause of the accident and modifying 
future work activities to eliminate the hazard. 

38443(8) L-53 C0NESTOGA-R0VERS& ASSOCIATES 
CM 200016 QSF-013 - Rm. 6 - 1(V24i2006 



All employees have the obligation and rig^t to report unsafe work conditions, 
previously unrecognized safety hazards, or safety \dolations of odiers. If you wish to 
make such a report, it may be made orally to your supervisor or other member of 
management, or you may submit your concem in writing, either signed or 
anonymously. 

L.73 EMERGENCY EOUIPMENt/nRST AID 

Safety equipment will be available for use by Site personnel, will be located within 
30 feet (9 m) of the work area(s), and will be maintained at the Site. The safety 
equipment will include, but is not limited to, the following: a lO-unit first aid kit 
(dependent upon the number of personnel), emergency alarm (i.e., air horn), emergeiu^ 
eyewash, an ABC fire extinguisher (2A/10BC), potable water, anti-bacteiial soap, and 
telephone. 

1. First-degree bums are superficial but C2tn be painful because tihese bums usually 
do not damage the nerves. These types of bums wUl cause outer layers of skin to 
redden or discolor and to swell slightly. 

2. Secoitd-degree bums penetrate skin more deeply and are more severe than 
first-degree bums, in addition, second-degree bums affect skin by creating a red 
or mottled appearance, blisters, and swelling. These bums are also very painftd 
because the nerve endings are stiU intact 

3. Third-degree bums are tiie most severe bums and have the deepest penetration 
of the types of bums. Ihird-degree bums may appear white or charred. They 
may even look like second-degree bums but they extend through all skin layers. 
In addition, third-degree bums destroy nerve endings, so third-degree bums can 
be less painful than second-degree bums. 

Bums must be treated by medical perscmneL However, you may need to provide first 
aid tmtil professicmal help arrives. Listed below are several actions fiiat you can take if 
someone is bumed: 

• Ccx)l minor bums with water. 

• Refrain from applying ice to any but the most minor &st-degree bums. 

• Refrain from bre^dcing open blisters. 
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• Refrain from touching a burned area because touching the burned area increases the 
risk of infection. 

• Refrain from applying ointment to a severe bum. 

• Refrain from removing anything stuck to a burned area. 

L.7.4 EMERGENCY PROCEDURES FOR CONTAMINATED 
PERSONNEL ^ 

Whenever possible, personnel should be decontaminated in the ccmtaihination reduction 
zone before administering first aid, without causing further harm to die patient. 

Skin Contact: Remove contanunated clothing, wash immediately with water and use 
soap if available. 

Inhalation: Remove victim from contaminated atmosphere. Remove any 
respiratory protection equipment, hutiate artifidal respiration, if 
necessary. Transport to the hospital. 

Ingestion: Remove from contaminated atmosphere. Do not induce vomiting if 
victim is unconscious. Also never induce vomiting when acids, aUcalis, 
or petroletun products are suspected. Transport to the hospital, if 
necessary. 

Any person transporting an injured/exposed person to a clinid or hospital for treatment 
should take with them directions to the hospital and a listing of the contaminants of 
concern to which they may have been exposed. 

Any vehicle used to transport contaminated personnel shall be cleaned or 
decontaminated, as necessary. 

L.7.5 SITE EVACUATION 

In the event of an emergency situation such as fire, explosion, significant release of to?gc 
gases, etc., an air horn or other appropriate device will be soxmded for approjdinately 
10 seconds indicating the initiation of evacuation procedures. Personnel in the field will 
be notified fiuough establi^ed communications to evacuate the area. In the event of an 
emergency, CRA personnel shall gather at their primaiy mustering point for a head 
count. The mustering point location will be determined by the SHO ̂ md ̂  and will be 
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communicated to the work crew(s) during the Site-spedfic training prior to 
commencement of work activities. 

L.7.6 SPILL AND RELEASE CONTINGENCIES 

If a spill has occurred, the first step is personal safety, then controlling the spread of 
contamination if possible. CRA personnel shall immediately contact Site management 
to inform them of the spill and activate emergency spill procedures. 
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L.8.0 RECORDKEEPING 

The SS shall establish and maintain records of all necessary and prudent monitoring 
activities as described below: 

• Name and job classificatioh of die employees involved on specific tasks. 

• Air monitoring/ sampling results and instrument calibration logs. 

• Records of training acknowledgment forms (Site-specific training, toolbox meetings, 
etc.) 

• Documentation of Site inspections, results of inspections and corrective actions 
implemented. 

• Records of OSHA Training Certifications for Site personnel (40-Hour HAZWOPER, 
8-hour refreshers, etc.) 

• Records of qualitative fit-testing and physical examination results for Site personnel 
(as necessary). 

• Emergency reports describing any incidents or accidents. 
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m L.9.0 MEDICAL SURVEILLANCE 

This Site does not require Site-specific medical examinations beyond the requirements in 
1910.120(f). CRA, aufiiorized visitors and all contractors working within the EZ will 
comply with 29 CFR 1910.120(f) for medical programs. Attachment F contains CRA's 
SOP for Medical Surveillance applicable to any employee working wifiiin the EZ. 
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L.10.0 TRAINING 

All employees and authorized visitors entering the EZ or CRZ will have attended a 
40-hour training course in accordance with 29 CFR 1926.65. If this training has occurred 
greater than 1 year ago, then the employee authorized visitor will have to have attended 
a current 8-hour refresher course. The SHO will verify these certifications prior to 
anyone entering die EZ or CRZ. 

Additionally, a Site briefing will be held for all en^loyees and authorized visitors by the 
PiSO during Site mobilization covering the following topics: 

Site hazards, history; 

list of contaminants involved; 

underground/overhead utilities; 

work zones; 

decontamination area and procedures; 

levels of protection; 

respiratory protection; 

location of emergency telephones; 

emergency alarm signals; 

emergency evacuation routes; 

hospital and route to hospital; 

fire extinguisher locatioh(s); 

smoking and eating areas; 

heat/cold stress; and 

HASP sign-off. 

Employees and visitors will sign the Pre-Entry Briefing Form in Attachment B as a 
record of tiiis training. Personnel not successfully completing this training will not be 
permitted to enter or work in potentially contaminated areas of the Site. 
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TABLE L.3.1 

PROPERTIBS OF POTENTIAL SITE CONTAMINANTS 

Page 1 of3 

Chniticai Name 
(Synonyms) 

Conetntntion at 
Site 

Exposure Limits Routes Of Entry Symptom^eelOi IffeOs 
Chemieel 
Properties 

Pkysicel 
CHarueteristies 

LI/l-Trichloroethane 
Methyl cMorofonn 
Chlorolhane 
CAS-Tl-SM 

TLV:350ppin 
PEL: 350 ppm 
STEL:450ppiii 
IDLH:700ppiii 

Inhalatlofi 
Ingestion 
Skin contact 
Eye contact 

ACUTE: Iftttatingtotyea,skinandieapiratoiyttacL MayaffectCNS, 
heart liver and Udn^ resnlting in cardiac disorders and respiratory 
failure. High level exposure may cause death. 
CHRONIC: Defatthig of the skin, may cause liver damage. 

(FP)NE 
(VP) 100 mm 
(IP) 11.00 eV 
(UEL)125* 
(LEL)7.5* 

Colorless lk|uid with a 
miltL chlorofarttt-like 
odor. 

Asbestos 
Chrysoltile 
Amoslte 
TremoBte 
Actinotite 
CAS-1332-21-4 

TLV;0.1fibem/cc 
PEL: 0.1 Cibers/cc 
STEUNE 
IDLH:ND 

Inhalation 
Ingestion 

ny irritation. Restricted pulmonary ACUTE; Ey^ skin atui tespiri 
function. 
CHRONIC; Asbestosis, mcsodielioma, arul gastrointestinal and hmg 
cancers. 

(FP)NA 
(VP) 0 mm 
(IP)NA 
(UEL)NA 
(LEL)NA 

White or greenish 
(chtysoliie);blue 
(aoddoUte); or blue-
gnen (amoatte) odorless 
solids. Known huthan 
carcinogen. 

Benzene 
Beiadl 
CAS-71-43-2 

TLV:O.Ippm[skinj 
PEL: 1 ppm 
STEUSppm 
IDLH:500ppm 

Inhalation 
Absorption (skin) 
Ingestion 

ACUTE- Irritatian to eyes, skfai, respiratory tract; dizzittaas; headache; 
ruusea; staggered gait fatigue abdombuil pain. 
CHRONIC: Deiatting of the skirv may have e0^ on bone rnarrow arul 
immurM system, decrease in blood cells. Cardimgcnlc to humans. 

(PP)13"F 
(VP) 75 mm 
(IP) 9.24 eV 
(UEL)7B* 
(LEL)1.2% 

Colorless to llghb-yellow 
Uqnfd with an arorrmtlc 
odor. Solid below 4rF. 

Cadmium 
CAS-744(M3-9 

TLV:0.mmg/m3 
PEL: 0.0(6 mg/m3 
STEUNE 
IDLH:9mg/m3 

Inhalation 
Ingestion 

ACUTE: Irritation to eyes arul respiratory tract Pulmoruiry edema, 
coughing, tightness in chest headache, chiDe, musde aches, nausea, mild 
snemis. 
CHRONIC: Damage to respiratory system and kidneys, resulting in 
protebiurla and kidney dysfunction. 

(n')NA 
(VP):NA 
(IP)NA 
(UEL)NA 
(LEL)NA 

Metak silver-white, blue 
tinged, lustrous, 
odorless solid. 

Ettiylbenzenc 
Ethylbenzol 
EB 
CAS-100-41-4 

TLV:100ppm 
PEL: 100 ppm 
STEL; 125 ppm 
IDLH: 800 ppm 

Inhalation 
IngesBon 
Skin contact 
Eye contact 

ACUTE Causes Irritation of the eyes, skirt mucous membranes, and 
piratory tract Effects on (ilNS. 

CHRONIC Defatting of the skht rvircosis, and coma. 

(FP)55»F 
(VP) 7 mm 
(IP) 8.78 eV 
(UEL)6.7* 
(LBL)0.8% 

Colorless liquid with an 
aromatic odor. 

Hydrogen Sulfide 
Sulfur Hydride 
CAS-7783-08-1 

TLV:10ppm 
PEL: 20 ppm (C) 
STEL: IS ppm 
IDLH: 100 ppm 

bnhalatian 
Skin contact 
Eye contact 

AGUTE Inltatlon of eyes and respiratory tract May effect CNS. 
Unconsciousness, deafii. 
CHRONIC NA 

(FP)NA(gaa) 
(VP) 17,6 aim 
(IP)10A6eV 
(UEL)44il% 
(LEL)4.0X 

Colorless gas with a 
strong odor of rotten 
eggs. (Note: sense of 
smell becomes rapidly 
filUguad). 

CMAmimm 



# 

TABLE L.3.1 
Page 2 of 3 

PROPERTIES OF POTENTIAL SITE CONTAMINANTS 

Chemical Namt 
(Syminyim) 

CimcetilraUim iif 
Site 

Exposure Limits Routes Of Entry Symptom^ealth Effects 
Chemical 
Properties 

Physical 
Characteristics 

Lead 
CAS-7439t^92-l 

TLV: 0.05 mg/mS 
PEL: 0.05 mg/ in3 
STELiNE 
IDLH: 100 mg/iii3 

InhalaUon 
Ingestion 
Skin conlact 
Eye contact 

ACUTE: Lead is a cninmulatiye poison, horwever, it may cause eye and 
skin iiiitation. 
CHRONIC: Effects blood, bone manrow, CMS, PNS and kidneys resulting 
in anemiu, convulsions, peripheral nerve djaaaaa and kidney impairmenL 
Toxici^ to human reproductioh or development 

(FP)NA 
(VP)NA 
(IP)NA 
(UEL)NA 
(LEL)NA 

A heavy, ductile, soft; 
gray soHd. Turns 
lamishcd on exposure to 
air. 

Methane 
Methyl hydride 
CAS-74-82-8 

TLV; NA - Simple Asphyxiant 
PEbNA 
STEL:NA 
IDLH:NA 

Inhalation ACUTE: NA 
CHRONIC: Asphyxiatian 

(FP)-306*F 
(VP)NA 
(IP) 12.40 eV 
(UEL)15,0* 
(LEL)5.0S 

Colorless, compressed 
or Ikinifled gas, with no 
odor. 
CaslsUGHrERffian 
air. 

Polyaromatic Hydrocarbons 
PAHs 
Coal Tar Pitch Volatiles 
CAS-65996-93-2 

TLV:0.1mg/in3 
P£L:0.2mg/m3 
SrEL:NA 
IDLHOOmg/mS 

Inhalation 
Ingestion 

ACUTE: Bronchitis. 
CHRONIC: Dermatitis, may 
lungs. 

danuge to bladder, kidneys and 

(FF) Varies 
(VP)NA 
(IP) Varies 
(UEL)NA 
(LEL)NA 

Black or dark brown 
amorphous residue. 
Properties vary 
dapervlmg upon specific 
compound. 

Toluene 
Methyibenzene 
Toluol 
CAS,10Ofi0-3 

TLV: 100 ppm [skin] 
FEU 200 ppm 
SrEL:lSOppm(C) 
IDLH: 500 ppm 

InhaUtion 
Ingestion 
Absorption 

ACUTE: Irritation to eyes and icspiratoiy tract Ingestion may cause 
diemical pneumonitis. Affects CN5. Unconsdonsness and cardiac 
dysthy fiimia at high level exposures. 
CHRONIC: Debiting of the skin. Affecb CN5. Enhanced hearing 
damage. 

(FP)4irF 
(VP) 21 mm 
(IP) 8.82 eV 
(UEL)7.1% 
(LEL)1.1X 

Colorless liquid wifii a 
tweet pungent benzene 
like odor. 

Vinyl Chloride 
Chloroetheim 
VCM 
Chloroethylene 
CAS-75-OI-4 

TLV: 1 ppm 
PEL-1 ppm 
5rEU5ppm(C) 
IDLKNE 

Inhalatian 
Skin contact 
Eye contact 

ACUTE: biitation to ̂ es. Affects CN5. May cause urumtisdonsness. 
CHRONIC Affects Bver, spleeiv blood and peripheral blood vessels, 
tissue aiul bones in fingers; Human cardnogea 

(FP)NA(gas) 
(VP)33atm 
ilP)9.99eV 
(UEL)33fiX 
(LEL)3.6S 

Colorless gas or liquid 
(<7*F) svlfii a plesMnt 
odor at high 
coruxntrations. 

Xylenes (o,m,p isomers) 
CAS-10M2-3 

TLV: 100 ppm 
PEL: 100 ppm 
STEU150ppm 
IDLK900ppm 

Inhalation 
AbsorpUon 
Ingestion 

ACUTE: Irritation to qreaand respbatory tract Ingestion may cause 
chemical pneumonitis. Affm^CNS. 
CHRONIC Defatting of die skin, lung damage resulting in chronic 
bronchitis. Affects CNS and blood. 

(FP)90/82/81»F 
(IP) 7/9/9 mm 
(IP) 
836/8.56/8.44eV 
(UEL)7.0* 
(LEL)0.9* 

ColotleM liquid with an 
aromalk odor, (p-
toomcT solid <56*F). 



m 
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Notes; 
FP FP-Flash Point PEL 
IDLH IDLH - Immediately Dangerous to Life ord Health STEL 
IP IP - Ionization Potential TLV 
NE NE - Not Established (information Not Available) VP 
NA NA-Not Applicable C 
CNS GNS - Central Nervous System [skin] 
PNS PNS - Peripheral Nervous System mm 
ppm ppm - parts per million eV 
mg/ mS mg/ m3 - miligrams per cubic meter 

PEL - OSHA Permissible Exposure Limit 
STEL - Short Term Exposure Limit 
TLV - ACGIH Threshold Limit Value 
VP - Vapor Pressure 
C - Ceiling Exposure Limit 
[skin] - potential for dernutl absorption 
mm - milimeters Hg (mercury) 
eV - electrovolts 

CRA38M3(8) 
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PERSONAL PROTECTIVE EQUIPMENT 
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1.0 PERSONAL PROTECTIVE EQUIPMENT 

CRA is responsible for nu^taining an adequate supply of FFE to be provided to all 
CRA employees. The safety captain, eqiupment manager, or supervisor will orient 
employees on the local program, including where and how to obtain PFE for their use. 
Additional information oil tius topic may also be obtained from the project safety officer 
or the Regional SHM. 

A FFE checklist is attached at the end of this section. The checklist provides guidelines 
to assist in identifying hazards and selecting the required FFE. 

1.1 HEAD PROTECTION 

The potential for head injuries is present during certain tasks at CRA project sites, and 
the prevention of head injuries is an important factor in the SMART Program. The vast 
majority of head injuries can be prevented by die consistent utilization of approved head 
protection. 

A. POLICY 

Protective headgear shall be provided and utilized in all situations where the use of such 
protection would reasonably prevent head usuries. Such situations include, but are not 
limited to: 

• When working in an area where employees are subject to being struck by falling or 
flying objects or striking their head (i.e., construction projects, mobile work 
operations, material hoisting, excavating, trenching). 

• In any work situation where the supervisor, due to the nature of the hazards, 
reasonably deems it appropriate that head protection should be worn. 

Visitors shall be required to wear protective headgear in all areas where this policy 
applies to CRA employees. 

B. REGULATORY BACKGROUND 

Hard hats for use on construction projects must meet American National Standards 
Institute (ANSI) standard 789.1-1986 - Industrial Protective Headwear. 
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C. SAFE WORK PRACTICES 

Employees shall be instracted in the proper use of head protection and the requirements 
of this policy. Sufficient clearmce at a minimum of 1.5 inches shall be maintained 
between die shell and the suspension of die hard hat. The hard hat and internal 
suspension shall not be altered in any way. Nodiing shall be placed between the shell 
and the suspension while the hard hat is being, worn. Hard hats shall not be worn 
backwards. 

Inspection and Maintenance 

Hard hats shaU be visually inspected by the employee before each use for signs of dents, 
cracks, penetration, or other damage diat might reduce the degree of safety originally 
provided. Any defects shall result in the immediate removal of the hard hat from 
service after notifying the immediate supervisor. Hard hats shall be cleaned by dipping 
the hats into warm water with a small sunoimt of detergent, followed by rinsing with 
warm water. Strong cleaning materials shall not be used to clean h^d hats. Stickers 
and other attachments shall not be placed on hard hats unless approved by the safety 
supervisor. Paints shall not be used on hard hats under wy ciixrumslances. 

D. EMPLOYEE TRAINING 

Affected employees shall receive training in the proper use, maintenance, inspection, 
and storage of protective equipment discussed in this chapter. Such training shall be 

policy. 

1.2 EYE AND FACE PROTECTION 

The potential for eye injuries is present during certain tasks at CRA project sites, and the 
prevention of eye injuries is an important factor in the SMART Program. 

A. POLICY 

Protective eye and face protection will be provided and utilized in all situations where 
the use of siidi protection would reasonably prevent injuries. Such situations include, 
but are hot limited to: 
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• When working in tiie presence of airborne dust, dirt, particles, or other debris, either 
driven by wind or propelled by machinery with such force that may cause injury. 

• When working arormd power tools or other machinery which may generate flying 
particles. 

• When working with acids and alkalis. 

• When working with grinding, cutting, or milling tools. 

• When using impact wrenches and compressed air tools. 

• When using pcmches, chisels, or other impact tools. 

• When cutting or breaking concrete. 

• When cleaning dust or dirt from tmder machinery, vehicles, etc. 

• When using or working in the immediate vicinity of those working with corrosive, 
reactive, irritating, or harmful chemicals (liquid, gas, vapor). 

• When chipping, scraping, scaling paint, rust, or other materials. 

• When working on any overhead surface pr object, which requires tire employee to 
look upward. 

• When operating edgers, chippers, and chain saws, a full face shield shall be worn. 

• When welding or working in the immediate area of a welder, employees shall wear 
either a face shield with the appropriate filter lens, welder's lens, or welder's goggles. 

• In any other work situation where the supervisor, due to the nature of the hazards, 
reasonably deems it appropriate that eye and face protection be worn. 

Visitors shall be required to wear protective eye and face gear in all areas where ttiis 
policy applies to CRA employees. 

B. REGULATORY BACKGROUND 

All protective eye and face gear utilized will be approved by the safety supervisor, and 
shall meet the requirements and specifications of ANSI Z87.1-1989 - Standard Practice 
for Occupational and Educational Eye and Face Protection. 

C. SAFE WORK PRACTICES 

The use of contact lenses shall not be permitted in IDLH situations, or situations 
presenting eye hazards unless other approved eye protection is worn at all times. 
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Persons using correGtive spectacles ^11 wear eye protection of one of the followirig ^jjjjj^ 
types: 

• Spectacles with protective lenses providing optiGal correction. 

• Goggles worn over corrective spectacles without disturbing the adjustment of the 
spectacles or interfering with the seal of the goggles. 

• Goggles that incorporate corrective lenses mounted behind the protective lenses. 

Inspection and-Maintenance 

Eye and face protective devices shall be inspected ty the employee before each use for 
signs of deterioration, cracks, or other damage that migjht reduce the degree of safety 
originally provided. Any defects shall reralt in the immediate removal of the device 

Eye and face protective devices shall be cleaned with soap and hot water, or with a 
cleaning solution and tissue, after each use. 

D. EMPLOYEE TRAINING 

Affected employees shall receive training in the proper use, maintenance, inspectioiv 
and storage of protective equipment discussed m this section. Such training shall be 
repeated when workplace inspections indicate non-adherence to the requirements of this 

Additional training shall be provided when changes, such as modification of tasks or 
procedures, affect the employee's e)q>osure. 

Employees shall receive braining initially and whenever the following conditions apply: 

• New hazards are introduced into the working environment. 

• An injury or illness occurs. 

• The supervisor has reason to beUeve that there are deficiencies in the employee's 
understanding of the hazards associated with eye and face protection. 
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1.3 HAND AND ARM PROTECTION 

A variety of hazards are present in die workplace that requires proper controls to 
prevent hand and arm damage. A comprehensive assessment of such hazards shall be 
performed and the appropriate protection selected and utilized. The vast majpri^ of 
hand and arm injuries can be prevented by the consistent utilization of approved hand 
and arm protection. 

A. POLICY 

Hand and arm protection shall be provided and utilized in all situations where 
employees are exposed to hazards such as those from skin abisorption of harmful 
substances, severe cuts or lacerations, severe abrasions, punctures, chemical bums> 
titermal bums, and harmful temperature extremes. Such situations include, but are not 
limited to: 

• Handling hot, heavy, sharp, jagged, or rough materials and objects. 

• Working with brush, trash, lumber, or any debris that could cause injury to tfie 
hands. 

• Welding. 

• Handling corrosive, toxic, or harmful chemiceils that may be absorbed through the 
skin. 

• Loading or stacking heavy objects, or where a proper grip is necessary to safely do 
the task. 

• Any other situation where, due to the hoards present, the supervisor deems it 
necessary that hand and arm protection be worn. 

Visitors shall be required to wear protective hand and arm gear in all areas where this 
policy applies to CRA employees. 

It is the policy of CRA that, at a minimum, short sleeve shirts are required. Tank tops 
are not permitted. 

B. SAFE WORK PRACTICES 

All hand and arm protection utilized will be approved by the safety supervisor, and the 
selection shall be based on the performance characteristics of the hand protection, 
relative to the task to be performed, conditions present, diuation of use, and the hazards 
and potential hazards identified. 
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Fit and Use 

Gloves shall not be worn when there is danger of the ^oves being caught in moving 
machinery or rotating parts. Gloves shall be selected to provide the dexterity necessary 
to safely accomplish the work task. Employees shall be trained on the limitations of the 
provided arm and hand protection. 

Inst>ection andMaiiitenance 

Gloves shall be inspected before each use for signs of deterioration, cracks, or Other 
damage that mi^t reduce the degree of protection originally provided. Any defects 
shall result in the immediate removal of the gloves from service after immediately 
notifying the supervisor. Approved, re-useable diemical-resistant gloves used for 
chemical contact shall be properly decontaminated after use and prior to storage. 
Although all glove materials eventually permeate, they can be used saifely for limited 
periods of time. 

C. EMPLOYEE TRAINING 

Affected employees shall receive trainmg in the proper use, mainter\ance, inspection, 
and storage of protective equipment discussed in this chapter. Such training shall be 

policy. Additional training shall be provided when changes, such as modification of 
tasks or proc^ures, affect the employee's exposure. 

Employees shall receive refresher training whenever the following conditions apply: 

• New hazards are introduced into the working envircmment. 

• An injury or illness occurs. 

• The supervisor has reason to believe that there are deficiencies in the employee's 
understanding of the hazards associated with hand and arm protection. 

1.4 HEARING PROTECTION 

Ernployees have the potential for noise exposure in many of CRA's project workplaces. 
Prolongied exposure to noise levels in excess of 90 decibels d6(A) has been Shown to 
produce hearing loss. This policy is intended to address the issues of evaluating the 
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potential hazards of noise, communicating information conceming these hazards, and 
establishing appropriate protective measures for all employees. 

A. POLICY 

It is the policy of CRA tihat hearing protection be worn when working in noisy 
environments exceeding 85 decibels dB(A) which may include close proximity to 
earthmoving/drilling or other mechanical equipment and use of power tools. 

B. REGULATORY BACKGROUND 

Exposure to noise in tire workplace is governed by rules promulgated by OSHA. The 
OSHA standard for noise, 29 CFR 1910.95, establishes permissible noise exposure in 
terms of duration (hours per day) and exposure as measured on the "A" scale of a 
standard sound level meter at slow response. The daily average dose of noise (8 hours) 
allowable rmder the OSHA regulation is 90 dB(A). From this point, the ^owable 
duration of time exposed to the noise is halved for each increase of 5 dB(A) of sound. 

In addition to the 90 dB(A), time weighted average (TWA) exposure limit, the OSHA 
noise standard requires the development of a Hearing Conservation Program for all 
employees whose noi^ exposure equals or exceeds an 8-hour TWA of 85 dB(A). 

C. HE ARING PROTECTION DEVICES 

Hearing protectors wiU be made available to all employees exposed to 85 dB(A) or 
greater at no cost to tiie employees. Hearing protectors will be replaced at no cost as 
necessary. Such hearing protectors shall be worn by: 

• Any employee who is required by previous testing to wear hearing protective 
equipment. 

• Any employee who is exposed to 85 dB(A) or greater, and who has not yet had a 
baseline audiogram established, or has experienced a standard threshold shift. 

Employees will be given the opportunity to select Aeir hearing protectors from a variety 
of suitable hearing protectors provided. 

Training will be provided in the use and care of all hearing protectors provided to 
employees. 
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Hearing protector attenuation will be evaluated for tiie specific noise environments in 
which the protector will be used. 

D. EMPLOYEE TRAINING 

A training program shall be instituted for aU employees who are exposed to noise at or 
above 85 dB(A). The training progriam shall be repeated annually for each employee 
included in the Hearing Conservation Program, information prodded in the training 
program shall be updated to be consistent vrith changes in protective equipment and 
work processes. Each employee sludl be inforined Of the following: 

• The effects of noise on hearing. 

• The purpose of hearing protectors; the advantages, disadvantages, and attenuation 
of various types; ̂ md instructions on ^lection, fitting, use, and care. 

• The purpose of audiometric testing, and an explaiiation of the test procedmes. 

E. WRITTEN PROGRAM 

A continuing, effective Hearing Consenration Program shall be administered whenever 
employee noise exposures equal or exceed 85.dB(A). For purposes of the Hearing 
Conservation FVogram, employee ncn% exposures wfil be computed without regard to 
any attenuation provided by the use of PPE. 

The CRA Hearing Conservation Program is appended to this Appendix A. 

1.5 RESPIRATORY PROTECTION 

To control and/or minimize the threat of occupational diseases caused by breatiiing air 
contaminated with harmful dusts, fogs, fumes, mists, gases, sinokes, sprays, particulates 
or vapors, tiie piimaiy objective of this program shall be to prevent atmospheric 
contamination. This shall be accomplished as feir as fearible by accepted engmeering 
control measures (for example, enclosure or ccnfinement of the operation, general and 
local ventilation, and substitution of less toxic materials). When effective engineering 
controls are not feasible, or while they are being instituted, appropriate respirators Shall 
be used. Respirators shall be provided when such equipment is necessary to protect the 
health of the employee-

# 
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A- POLICY 

This program applies to all CRA employees who are required to wear respirators during 
normal work operations. Currently, this program does not specifically address the 
voluntary use of respirators, as any utilization of respiratory devices is considered 
sanctioned under this current program. 

This program does not apply to odier contractors, subcontractors, or consultants, as they 
are responsible for providing their own respiratory protefction programs, respiratory 
protective equipment, training, and fit testing. 

B. REGULATORY BACKGROUND 

05HA regulates the use of respirators in construction. The OSHA regulations regarding 
respirators can be found at 29 CFR 1910.134. However, OSHA has several other 
regulations/Standards for certain chemicals that require the use of respirators 
(i.e., benzene, vinyl chloride, ethylene oxide, etc.). This program will focus on the 
overall respiratory protection requirements of 29 CFR 910.134. 

C. SAFE WORK PRACTICES 

1. Only use respirators that have been selected by a qualified person to protect 
against the hazards. 

2. Always check fit and operation upon donning a respirator. 

3. Maint^ clean shaven condition. 

4. Refrain from having any object or material that would interfere with the seal of 
operation of the respirator. 

5. Inspect respirator for damage and deterioration before and after use. 

6. Ensure that respirators are cleaned, disinfected, and stored properly. Always 
store your respirator in a clean, sealed container when it is not being used to 
prevent contairlination. 

7. Remove from service any respirator deemed to be "defective" and report to 
supervisor. 

8. Follow proper change-out schedule if using an air purifying respirator. 

9. Follow the CRA Respiratory Protection Program located in Appendix G of the 
HASP. 

400012(3)-Rev.3.iaA)saoo&38443(B) L-A-9 CONESTOGA-ROVERS & ASSOCIATES 



D. EMPLOYEE TRAINING 

For the safe use of any respiriator, it is essential that employees be properly instructed in 
its selection, use> and maintenance. Both supervisors and employees shall be so 
instructed. Training diall be provided to each affected employee: 

• Before the employee is first assigned duties that require respiratory protection. 

• Before there is a change in assigned duties. 

• Whenever there is a diange in operations diat present a hazard for which an 
employee has not previously been trained. Whenever the supervisor has reason to 
believe that there are deviations from established respiratory procedures required by 
this instruction or inadequacies in the employee's knowledge or xise of these 
procedures. 

this training diall be repeated on an annual basis. The training shall establish employee 
proficiency in the duties required by this program and shall introduce new or revised 
procedures, as necessary, for compliance with this instruction or when future revisions 
occur. 

E. WRITTEN PROGRAM 

CRA has established a Respiratory Protection Program to comply witii 29 CFR 1910.134. 
This program is located in Appendix G of the HASP. 

1.6 FOOT PROTECTION 

Foot injuries cm be caused Tory objects falling onto the foot, objects piercing the sole of 
the shoe, or by exposure to electrical hazards. The vast majority of foot irtjuries can be 

A. POLICY 

Safety shoes with unpact-resistant toes and sUprresistant soles shall be worn and utilized 
by erhployees urider the following conditions: 

• When working around objects which may expose the feet to abrasive, sharp, or 
piercing objects; impact from heavy, falling. Or moving objects; molten metals or 
materials. 
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• Where employees may step on objects which may pimcture the foot. 

• Where necessary to protect employees from slipping on slick surfaces or where 
liquids have spilled, or are regularly present on the floor surface. 

• Where traction or support is necessary in climbing, running, or working on inclined 
surfaces. 

• In any other work situation where the supervisor, due to the nature of the hazards, 
reasonably deems it appropriate that foot protection be worn. 

Visitors shaill be reqtiired to wear protective footwear in all are^ls where this policy 
applies to CRA employees. 

B. REGULATORY BACKGROUND 

Steel-toed safety boots/^oes meeting ANSI 241.1-1991 - American National Standard 
for Personal Protection - Protective Footwear requirements must be worn on all 
construction projects. 

C. SAFE WORK PRACTICES 

All foot protection utilized shall be approved by the safety supervisor, and the selection 
shall be based on the performance characteristics relative to die task to be performed, 
conditions present, duration of use, and the hazards and potential hazards identified. 

Inspection, Maintenance, and Replacement 

Protective footwear shall be inspected prior to each use by the employee for signs of 
deterioration, dents, or other damage that might reduce the level of protection originally 
provided. Any defects shall result in the immediate removal of the footwear from 
service after notifying the immediate supervisor. 

Protective footwear shall be replaced immediately when use and deterioration has 
diminished the ability of the footwear to provide the intended protection. 

D. EMPLOYEE TRAINING 

Affected employees diaU receive initial training in the proper use, maintenance, 
inspection, and storage of protective equipment discussed in this chapter. 
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Affected perscomel shall be provided with training initially or at more frequent intervals 
whenever the following conditions apply: 

• There is a job asisignment change. 

• There is a ch^u\ge in machinery or equipment, or processes that present new hazards. 

• There is a change in foot protection procedures. 
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PPE HAZARD ASSESSMENT SELECTION 

Name of Facility: 

Job Task Description: 

Location: 

HAZARDS IDENTIFIED - CHECK ALL THAT APPLY 

Head 

O Suspended hazards 

• Overhead beams/poles 

• Employees working above 

n Sharp mmers/ot^ts 
. (at head level) 

Other: 

Ey^'ace 

I~1 Chemical splashes 

l~| Particulates/smoke/ 
fumes 

• UVli^t 

• Welding operations 

• BBP splashes 

• Debris/flying debris 

Hand 

n Chemical exposure 

l~l Temperature extremes 

n Sharp edges/splinters 

• Tools/machinery 

Q Biological agents 

l~l Abrasions 

O Debris/flying debris 

Foot 

r~l Heavy materials 

n Slippery conditions . 

FT Mowing 

• Construction 

O Chemical exposure 

• Hot work (heat/sparks) 

l~l Debris/sharp edges 

PPE REQUIRED - CHECK ALL THAT APPLY 

Head Eyc^ace Hand Foot 

• Hard hat • Safety glasses Q Chemical resistant • Chemical resistant 

• Goggles m Biohazard resistant • Toe protection 

• Filtered/UV lenses Q Temperature resistant • Metatarsal protection 

• Welding mask r~l Abrasion resistant Q Puncture resistant 

• Face shield Q Electrical insulation/conductivity 

Other: 

Supervisor (print name) Signature Date 
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APPENDIX L-B 

FORMS 

• EMERGENCY CQNTACT SHEET 

. HASP ACKNOWLEDGEMENT FORM 

. TAILGATE SAFETY MEETING FORM 

• SAFETY INSPECTION CHECKLIST FOR EXCAVATIONS 

. CRA ACQDENT REPORTING FORM 

. PROPERTY ACCESS/UTILITY CLEARANCE DATA SHEET 
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SOUTH DAYTON DUMP AND LANDHLL SITE 
MORAINE, OHIO 

EMERGENCY INFORMATION 

Contact Phone Number Hospital Directions 

Local Police 911 •go north on Drydirai Rd. toward Nichoks 
Rd. 0.4 mUes; 
•turn right onto S Edwin C. Moses Blvd. 1.4 
miles; 

Fire Department 911 

•go north on Drydirai Rd. toward Nichoks 
Rd. 0.4 mUes; 
•turn right onto S Edwin C. Moses Blvd. 1.4 
miles; Ambulance 911 

•go north on Drydirai Rd. toward Nichoks 
Rd. 0.4 mUes; 
•turn right onto S Edwin C. Moses Blvd. 1.4 
miles; 

Local Hbspitab 
Miami Valley Hospital 

1 Wyoming Street, Dayton, 
Ohio 45409 

937-208-2048 

•turn right onto W Stewart St 0.4 liiiles; 
•turn left onto S Main St/ OH48.0.2 mUes; 
•end at 1 Wyoming St the hospital is on the 
right-hand side of ftie street 

National Poison Center 800-222-1222 

Project Manager Driving Time: 6 nunutes 

Steve Quigley Driving Distance: 2.54 miles 

Work; 519-884-0510 Attach Map. 

Cell: 519498-7997 

Site Supervisor CRA - Accident Reporting System 

Jeroen Winierink Please call (866) 529-4886 and provide: 

Work: 

Cell: 

513-9424750 

513-9194019 

• Name and location of caller 
• Description of inddent 
• Name of any injured persons 
• Description ofiitjuiies 
• Fhoiie number for return caU 

CRA Regional SHM 

JeffMarandak 

Work: 

CeU: 

412-963-7313 

412-225-6375 

• Name and location of caller 
• Description of inddent 
• Name of any injured persons 
• Description ofiitjuiies 
• Fhoiie number for return caU 

Site Contact 

Ken Brown 

Work: 

Cell 

847-6574843 

847-224-9003 

Qient Contact 

Ken Brown 

Work: 

CeU: 

847-6574843 

847-224-9003 
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SOUTH DAYTON DUMP AND LANDHLL SITE 
MORAINE, OHIO 

EMERGENCY INFORMATION 

Contact Phone Number 
i • • 

Hospital Directions 

Ohio Utilities ProteetiOn Service 
(OUPS) 

80(V362-2764 

Ohio EPA Project Manager 
Mattjustice 

Work: 937-285-6040 

' 

U.S. EPA Remedial Project Manager 
Karen Cibulskis 

Work: 312^86-1843 Ext 
61843 I 

Other Contact 

tJ.S: EPA Region 5 Response 

Work: (312)353-2318 

National Spill Response Center 80tM24-8802 
Ohio EPA Emefgency R^ohse: 800-282-9378 

OEPA Southwest District Office 
(Dayton) 

937-28Sd357 

Ohio Department of Health 614^44^7 
Alcoho), Tol^acco, and Firearms 

(ATF) 
800-424-9555 

Hospit^ route must be field v^idated before Site work commences. 
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Driving Directions from 2153 Dryden Rd, Dayton, OH to 1 Wyoming St, Dayton, OH Page 1 of 3 

MAPiMiST. 
Start: 2153 Dryden Rd 

Dayton, OH 45439-1739, US 

End: 1 Wyoming St 
Dayton, OH 45409-2722, US 

Notes: 

Directions 

1: Start out going NORTH on DRYDEN RD toward NICHOLAS RD. 

Distance 

Totai Est, Time: 6 minutes Totai Est. Distance: 2.54 miles 

0.4 miles 

2: Tum RIGHT onto S EDWIN C MOSES BLVD. 1.4 miles 

3: Tum RIGHT onto W STEWART ST. 0.4 miles 

httD:/Avww.maDauest.com/directions/main.adD?do=Dit&mo=ma&2si=navt& 1 eissOAiinsmA... 1 /3/2n07 



Driving Directions'l '2153:I)^dc^^ Rd; Dayton, OH to 1 Wyoining St, Dayton, OH Page 2 of 3 
•: i. i> 

# 

iii (ii lii .iii iu iir ja in lit iii iii ii( i>t ill in in ni in ii n- i- i- • 

4: TWB tJEFT onto S^MAIW ST / 0H-=4e. 
ii !:: i.; :i: lit IR '1! iii Ri lii il' i\ ii lii i ".i -i' i^ 

ii: II: iii in »i ii; in v • . s' • -i' "i •. 

Ii! Hi III I i:: • ; • i'- n' ' i . 

0.2 miles 

• ii ii: iii i' ;PBytdn,;;GISI I^OSf2722, m 

TVrtat .Bit iiiriWBi; iSi miriuties Total Est. Distance: 2.54 nilles 
' in' li'i •!! •. ! - «ii .Ii : 

•i; a g Id «! ji il. 

itylenol GoT^bs. Fast pain relief for people on the go. 
•!• Ri R! :« 111 a 

... 1/3/2007 



Driving Directions from 2153 Dryden Rd, Dayton, OH to 1 Wyoming St, Dayton, OH Page 3 of 3 

Start: 
2153 Dryiden Rd 
Dayton, OH 45439-1739, US 

End: 
1 Wyoming St 
Dayton, OH 45409-2722, US 

these directldins are Informational only. No representatibn Is made or warranty given as to their content, road 
conditions or route usablUty or expedltlousness. User assumes all risk of use. MapQuest and Its suppliers assume no 
responsibility for any loss or delay resulting from such use. 

httD://www.mapauest.com/directions/main.adD?do=Drt&mosmia&2si=navt& 1 ei=0&un=m&... 173/2007 
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TAILGATE SAEETY MEETING FORM 
SOUTH DAYTON DUMP AND LAMJEILL SITE 

Date: Time: 

Site Location: 

Site Personnel in attendance: 

Print Name Signature Company 

Supervisor 

Name: Date: 

This page must be available on Site during the project for review and filed with the project files 
upon prefect field work completioh. 

3S443(8) 
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SAFETY INSPECTION CHECKLIST FOR EXCAVATIONS 
REFERENCED BY OSHA STANDARDS 

This checklist is to be completed by the competent person at the start of work and as needed throughout the shift 
(i.e., after rain events, etc.). (A competent person has been trained in the current OSHA excavation standard, is 
iatowledgeable about soH analysis and proactive systems, a^ has the authority to shut down the job.) 

She Location: Proiect#: 
Date: Time; Competent Person: 
Were visual soil tests made? If Yes, what type? YES • NO • Type: 

Were manual soil tests made? If yes, what type? YES • NO • Type: 
Soil Type: Signature: 
Soil ClassificatiDn: 
Excavation Depth: Excavation Width: 
Protective System Used: 

In the following table, please place a Y for Yes, N for No, or N/A for Not Applicable in the right hand column for each 
item. If No, place the date Of correction. 

Subject Y/N, 
OrNA 

Date 
Corrected 

GENERAL INSPECTION OF THE JOB SITE 

1. Does file competent person have the authority to remove employees from the 
excavation immediately? 

2. Are surface obstructions removed or supported? 
3. Are employees protected from loose rock or soil that could pose a hazard by falhng or 

rolling into the excavation? 
4. Are hard hats worn by all employees? 
5. Are excavated' soil materials, and equipment plac^ at least 2 feet from the edge of the 

excavation? 
6. Ate walkways and bridge over excavations 4 f^ or more in depdi eqmpped widi 

standard guardtails and toe-boards? 
7. Are warning vests or other hif^ly visible clothing provided and worn by all 

employees exposed to public VI^CUIM traffic? 
8. Are employees^recpiiied to stand away from vehicles being loaded or unloaded? 
9. Is a warning ̂ tem estebliShed and used when mobile equipment operates near the 

edge of the excavatiori? 
10. Are employees prohibited from going beneadi suspended loads? 
11. Are employees prohibited from working on the faces of sloped or benched excavations 

above other employees? 

UTILITIES 

12. Wereutility companies contacted and/or utilities located? 
13. Are the exact locations of the utilities marked? 
14. Are iindergiound installations protected, supported, or removed when excavation is 

opened? 

38443(B) 
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Sul^'ea Y,N, 
orNA 

Date 
Corrected 

MEANS OF ENTERING AND EXITING THE TRENCH 
15. Is the distance along the.trench to ah'exit ho greatrar than 25 feet in excavations 4 fwt or 

mpie in depdi? 
16: Is a support svstein, such as underpintdhff, b(^K used? 
17. Are ladders used in eccayatiphs. secured imdextended S feet above edge of the trench? 
18. Are structural ramm used by emplbyeei designed by a competent person? 
19. 

engineer? 
20. Are employees protected from cave-ins vrhen entering or esdtmg the excavation? 

WETeONDITIONS 

21. Is water removal equipment monitored by a competent person?' 
22. Is surface water or nihoEf diverted or controlled to prevent accumulation in the 

excavation? 
_23. Are mspections niade after eyery rainstorm or othm hazard-nuieasing occurrence? 

HAZARDOUS ATMOSPHERE 

24. 

. 

Is the atmosphere within the ̂ cavation tested where there is a reasonable possibility 
of an oxygen deficiency, combustible, or ofiier harmfulcontammant exposing 
employees to a hazard? 

25. Are adequate precautions taken to protect employees from exposure to an atmosphere 
containing less than .19:5% oxygen and/or other hazardous atmospheres? 

26. Is ventUation provided tb prevent employee exposure to an atmosphere containing 
flammable gas 10% above the lower explosive lunit of a gas? 

27. Is testihg conducted oiFten to enmre fiiat the atmosphere.reniaiiis safe? 
28. Is eiher^ncy equ^meht> such as breathing apparatus, safety harness and lifeline, 

and/or basket stretcher readily available where hazardous atmospheres could or do 
exist? 

SUPPORT SYSTEMS 

29. Are materia and/or equipment for sUppoit systems selected based on soil analysis, 
trendi depth, and expeded loads? 

30. Are materials and equipment u^ ifbr protective systems inspected and in good 
condition? 

31. Are protective systems installed without e;q>osihg employees to die hazards of 
cave-ins (including end walls}, collapses, or threat of bemg struck by materials or 

: equipment? 
32. Are excavations below the level of the base, or footing supported, approved by a 

registered professional engineer? 
\ 

33. Does the removal of support systems progress fiom the bottom and members are 
released slowly? Note any indication of possible failure. 

34. Is the excavation of material a Imrel no greater than 2 feet below the bottom of fiie 
support system and only if the system is designed to support the loads calculated for 
the full depth? 

'35. Is there a shield system placed to pT^ent lateral movement? 

38443(8) 
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' jRejk^ali 

'iHe.abddieht'ickiw^ In <11 n< ..i 

( ) Canada (•) United State» < 

Type.dt( 

•ii -ir III lii ;i; I'i -i :i .-ii ... 

( ) Prapeti^ Dtmiage'Q^ 

n; Sate ̂  Hcjiir of Accident» H n «< <: 
Month Day year; : 

- p-aii' 

iDaterandHisiir Dale and Hour Last Worked 
l^ih ; Day Year, 

JVjtaaaee? . 

m in iv at iii :.• n 

a.iXLV 
pjn. 

Time Empkr^ B^in Woric 

kxzL p.m. 
Ndranal Work Honrs oai Last Pay Wdiii^.,, 
From «' " tUM 

"i • .1 TrT* 

Wilhess Name and Tekphone Number 

"i ; /!•: « .ii ,!! ill 1 

0 

:ii>AjedW : Pn^eef ;;"!I '1;; 
I' •• • s.: . : • 

Site Telephone Number ' ' 
i'l '.. .)•• 

EmployM Cell Nuihbeir 
( ) 

WasilkClilmtAdvisedafd»<Aaridnit7 < 
( ) Yes ( )No ^ ^ 

Project Add]^'(5tm Qfy, Statev'Firovlnce. Zip Code) 
.... 

.'.Name: Spedhc Lbcatidri of Acddenl 

. .1 . V 

•. SECniON.2. . ys r ,- . ..! .., !.,. .-

:• 

1. What,job/taak'Wa5:b«aa 

Z Provide a detailed descripticmvaf the 
rndtiding the size wd(^iii:;dif'bb 

"rf •: i" 

! impl^ee'8 Spedflc aetivities at.die time of the accident Indade detruls of equipment/materials being used,. 
j^'bding handl^.,'If nacessr^, Bttaidh a^ 

n. For injtiTics, ident^ die spiiclflc::p» :• «' !! . 
•• 1 -i .a -t 

t;6f;lkid.y iiijuied, andlspedfy kfl 
"1 

. 

t or li^t side. For iHries^ identify «nd desoibe die affect^ area/bbdy part 

4. Identify the object or substance dUtidiiKi^ b^hfed knpikiyM and how. IriHude:,siK and'.w^i^t cd objei 
• . . « 'a . :: , . • • 

i a ;i< ' . •• > ' 

quantify of substiEaice, etc. 

, 5. Identify property how it w-as daniajg^'Ciiidud^ 
appiopiiate). • . , 

• : : : I:; • Ii! :!! , ;i. .ji. iii.iJi lii iV ..ii ..! :•< ilt :<< :< n. 1 

.of pnqieify, nature and soimce of d 

i . 1. . . rt ;• . . ik 

amage, oiiodel and serial liuiaber, if 

A?'rXjqwnjTA.->PAT*.<>:«7lX*; 

'E&nplny'ee'ivcavcd healtft care? 
{ )Yes ( ) No': 

Itottly aU Ihatapt^). 
(:.<):<I^t:Aid - ( .:)'MeiUcal treatineiit o^ef fhan'ftet aidn(sutunes; etc;) ( )Ho^pAtdized 
(iiygiifc; (.VHt^itaiie^ ' ( libiiikidtlidttbyselfcyQtAemp]^ ( )OrigtebyEMT 

Namie of Health Care Provider; rayi^pls Name,; Address (Sheet, Qiy, Pyov^/Stale; and Postal/Zip Code) 

! THE CONTBITS OF THIS DOCUMENT AREiTHl SOLE FROFQITY OF CRA REPRODUOTION OF ANY FART.BY ANY MEDIUM IS NOT AUTHORj^D | 
• WITHOUT THE EXPRESS WBITTW CONSENT OF CRA. j 

38443(8) 
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Sectipn:2 (Conlini 

H&S plan prepaRiland criSiie? 
( ) Yes ( ) Not applicable ( )Ya 

^ jdin'ldintiiy and pwmde a 
( )No Ifiw^ whynot? (Bcplain) 

Did the employee utilux ttie STAR process before initiBting the task? 
( )Yes ( } No If no, wdiy not? (Explain) 

Did the employe have the pn^^ sofiefy tiaining to condact diese or use the. equipment? ( )Yes ( ):N0 If hoi^whynot? 

Identily aD of the potential contributing factors and how diey led to die occurrence of die accident (Lack of attmtiaiw wrong use of equipment, lack of 
traming, hunyin^ rushing. sort<uttuig, environmental canditions, time of day, etc.) 

What contributing factof(s) above was the iinderlj^ root cause of die acddent 

is any training or retraining recommended? If yes, describe: 

Whatactions havebeen ar will be taken to ccxnectdiri accid^t from teocraniing? Verify dutdiese actions will be taken widi die FM and/or empldyw 
supervisor. 

Additknal infOtmadore AthKh photos, witness 8latemenf(s), affiected employee statement accident diagtams^ as a^licable, to the end of this 
document. 

Report Date 
Month Day Year 

Report Prepared by; (please print) Report Prepared by. (signature) 

Fax Completed Fontt to CRA's Accident Reporting Fax (716)297-3389 
Setid CM^nal to CRA's Accident Reporting Department, Niagara Falls, New York 

FOrin 7 Sentfe Vysro? 
( ):Yes ( ) Not required 

Employee Injury informaticn (Injury met die following criteria) 
( ) First Aid ( ) Medical Treatment ( ) Critical Injury ( ) Modified Duty ( ).Lo8t Time Injury 

If medical treatment what? 

Joint Safety and He^th Conimittee 
Notified? 
( lYes ( )No 

Total days of modified du^ 

U exceeds 7 deys: nqxvt to WSIB. 

Total days of lost time (if any) Date employee returned io work 
Mcndi Day Year 

UNITED STATES 
OSHA Recordable 
( )Yes ( )No 

Employee Irgiiiry Irifoimatibh (Itquiy met the foUowing OSHA 300 Log mteria) 
( ) First Aid ( ) Medkal Treatment ( ) Restricted Duty ( ) Lost Time bqury 

If medical treatment what? 

Total day.s of restricted duty Total days d lost time (if ar^) Date ejaiphyeie 'returh^ lb work 
MOndi Day Year 

THE CfflNTENTS OF THIS DOCUMENT ARE THE SOLE PROPERTY OF CRA. REPRODUCTION OP ANY PART BY ANY MEDIUM IS NOT AUTHORIZED 
WITHOUT TTIE EXPRESS WRITTEN CONSENT OFCRA. . ... 

38443(8) 
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SECTION 4 

VEHICLE ACCIDENT SECTIGN 
(Complete this Section for aU Vdilcle Aoddenb) 

Vehicle Year/Make/Model Odometer Keadit^ at Ttane of Accident Pdice Report Nnmber Weather ConiEtions 

Name of Ferson Opeialing Vehide 

Address 

aiy State/Provinoe Zip Code 

Area Code ( ) 

"X" IN AREA OF VEHICLE DAMAGE 

0 NBOOTOS* 

a Htfrf 
4 R<IM 
5 Stmd 

Vehicle Type: ( )Pewotial ( ) Rental ( )CRA-Own 
Dgjcription of Veh3<;le Djunytw: 

NameofOvvhd' Address City/State/Prov./Sp Area Code and Teleptwite t<hnnbier 

I__L 
Operatoi'sNaiiie (if ditCRcntfiom above) Address Qly/Slate/Frov./Zip Area Code and Tdephdhe-Number 

JL_L 
Year/Make/Model 

Innirioice Co. Name ic Telephone 

Ucisnse PUIe No./Stale/Provltict 

PwT'ptfpn<?fPF°pgdyPwwg V IN AREA OF VEHICLE DAMAGE 
aaoF. 
e «tai)4nu^ 
» imw 
a Modw^H! 
S Haaiy 
4 anded 
i S»n«l 

Name Address 
Street, City, State/Proy./Zip Code 

Fhdne 
Number 

Natiiiiedflh^iy !ifiiijDiedwasaVehide 
Driver/ .Fassengor, CRA 
Employee, Ottig, or Pedestrian 

3. 

Name Address 
Street, City, State/Ppov./Zip Code 

Area Code and Tete^dhe Number 

] L 

tisuf^rjT 
v«lts.:U.-»i 
•.WA ^ 

Was Ticket Issued: 
Other Operator 
CRAO{mtor 

Reason: 

Rq^ort Date 
Month Day Year 

Report Pi^arwi by: (please print) RqKVt Prepared by: (signature) 

Note: If Additional Space is Required to Complete diis Report, Use Separate Sheet of Paper and Attadi. 
. FaxCompIeted foxmtoCRA's Accident Reporting Fax: (716)297-3389 

SendOiigiiialtoCRA's Accident Reporting Department; Niagara PalH New Yortc 

38443(8) 
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PROJECT NAME: 

CRA REPRESENTATIVE: 

CLIENT: 

PROPERTY ACCESS/UTiLITY CLEA^CE DATA SHEET 

• • PROJECT NUMBER: 

(Q8F-019) 

CLIENT REPRESENTATIVE: PHONE: 

ON-SITE PROPERTY ACCESS APPROVAL 

OFF-SITE PROPERTY ACCESfS APPROVAL (if applicable) 

UTILITY CLEARANCE APPROVAL 

CONTRACTOR VERIFICATION APPROVAL 

(OWNER OR AUtHORteO AGENT SIGNATURE) 

(OWNER OR AUTHORISD AGENT SIGNATURE) 

(OWNER OR AUTHORIZED AGENT SIGNATURE) 

UTiLITIES (INDICATE THAT LOCATION/UTILITY PRESENCE WAS CHECKED) * 
Borehole/ 

Excavation 
Location 

Date 
(m/d/y) Tatephpne Water Storni 

Sewer 
Sanitary 
Sewer 

Prociass 
Sewer Gas Electrical Cable Overhead 

Utilities Other Comments/Warnings 

Additional Comments: 

Note as appropriate. Contractor, Client or Owner, or Agent to sign, Indicating no utilities are at the selected borehole/excavation locations. 

THIS COMPLETED FORM IS A QUALITY RECORD 

m m 
ciu20gpieQ8F4ii» 





APPENDIX L-C 

TASK HAZARD ANALYSIS TABLES 
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# 

TASK HAZAKD ANALYSIS 
CRA 

Page 1 of8 

Activilyj Drilling (Soil Borings and Monitoring Well Installation) 

DeacriptioH ofTatk Potentiai Hatmda Preventive Measuff^md'Controh ACNOK Levels 

Installation of monitoring 
well and soil borings; 
collection of soil seniles; 
and PA A activities 

Slip, trip, fall Use three points to board machinery. Continuously inspect work areas 
for slip, trip A fall hazards. Be aware of surtpundings. 

Initiate in Modified 
LevelD 

Upgrade to Level G if 
PID measurements 

Installation of monitoring 
well and soil borings; 
collection of soil seniles; 
and PA A activities 

theinical hazard Monitor with PtP during drilling operations and wear appropriate PPE 

Initiate in Modified 
LevelD 

Upgrade to Level G if 
PID measurements 

Installation of monitoring 
well and soil borings; 
collection of soil seniles; 
and PA A activities 

Noise Wear appropriate hearing protection if noise levels exceed B5 dBA. 

Initiate in Modified 
LevelD 

Upgrade to Level G if 
PID measurements 

Installation of monitoring 
well and soil borings; 
collection of soil seniles; 
and PA A activities 

Utilities Maintain proper utility clearances as spedBed: in HASP. 

Initiate in Modified 
LevelD 

Upgrade to Level G if 
PID measurements 

Installation of monitoring 
well and soil borings; 
collection of soil seniles; 
and PA A activities 

Pinch points Keep hands, feet, A clothing away hommoving parts/devices. 

Initiate in Modified 
LevelD 

Upgrade to Level G if 
PID measurements 

Installation of monitoring 
well and soil borings; 
collection of soil seniles; 
and PA A activities 

Heavy lifting Follow safe lifting practices outlined in HASP. Lift items within your 
capabilities. Ask for assistance Witti heavy items. 

ppm in-the'breattiing 
zone and vinyl 
chloride is riot,present. 
Pull colorinietric tubes 
for vinyl chloride. If 
vinyl chloride is 
present work will stop 
and Level B will have 
to be Utilized. If vinyl 
chloride is-not present 
than level C can be 
utilized. 

Cease operations in 
Level C if ppm levels 
reach 25 ppm or-
hi^ier. 

Installation of monitoring 
well and soil borings; 
collection of soil seniles; 
and PA A activities 

Use of hand and power tools Follow manufactiuen safety precautions, inspect tools regularly, replace 
defective tools, wear the appropriate eye and foot protection. 

ppm in-the'breattiing 
zone and vinyl 
chloride is riot,present. 
Pull colorinietric tubes 
for vinyl chloride. If 
vinyl chloride is 
present work will stop 
and Level B will have 
to be Utilized. If vinyl 
chloride is-not present 
than level C can be 
utilized. 

Cease operations in 
Level C if ppm levels 
reach 25 ppm or-
hi^ier. 

Installation of monitoring 
well and soil borings; 
collection of soil seniles; 
and PA A activities 

Operating drillirtg equipment 
Keep ckar of augers, do not wear loose clothing jewelry, instruct personnel 

on use of emergency kill switch, follow guidelines in HASP. 

ppm in-the'breattiing 
zone and vinyl 
chloride is riot,present. 
Pull colorinietric tubes 
for vinyl chloride. If 
vinyl chloride is 
present work will stop 
and Level B will have 
to be Utilized. If vinyl 
chloride is-not present 
than level C can be 
utilized. 

Cease operations in 
Level C if ppm levels 
reach 25 ppm or-
hi^ier. 

Installation of monitoring 
well and soil borings; 
collection of soil seniles; 
and PA A activities 

Moving' drilling equiposent Inqpect work area and secure the drill rig before moving to other location. 

ppm in-the'breattiing 
zone and vinyl 
chloride is riot,present. 
Pull colorinietric tubes 
for vinyl chloride. If 
vinyl chloride is 
present work will stop 
and Level B will have 
to be Utilized. If vinyl 
chloride is-not present 
than level C can be 
utilized. 

Cease operations in 
Level C if ppm levels 
reach 25 ppm or-
hi^ier. 

Installation of monitoring 
well and soil borings; 
collection of soil seniles; 
and PA A activities 

Heat/cold stress Dress appropriately and follow guidelines in the HAM*. 

ppm in-the'breattiing 
zone and vinyl 
chloride is riot,present. 
Pull colorinietric tubes 
for vinyl chloride. If 
vinyl chloride is 
present work will stop 
and Level B will have 
to be Utilized. If vinyl 
chloride is-not present 
than level C can be 
utilized. 

Cease operations in 
Level C if ppm levels 
reach 25 ppm or-
hi^ier. 

Installation of monitoring 
well and soil borings; 
collection of soil seniles; 
and PA A activities 

Dangerous weather 
conditions-

ppm in-the'breattiing 
zone and vinyl 
chloride is riot,present. 
Pull colorinietric tubes 
for vinyl chloride. If 
vinyl chloride is 
present work will stop 
and Level B will have 
to be Utilized. If vinyl 
chloride is-not present 
than level C can be 
utilized. 

Cease operations in 
Level C if ppm levels 
reach 25 ppm or-
hi^ier. 

Installation of monitoring 
well and soil borings; 
collection of soil seniles; 
and PA A activities 

Blologicalhazaids 
Inspect work areas carefully, void contact Widi insects and poisonous plants. 
Follow procedures in HASP. 

ppm in-the'breattiing 
zone and vinyl 
chloride is riot,present. 
Pull colorinietric tubes 
for vinyl chloride. If 
vinyl chloride is 
present work will stop 
and Level B will have 
to be Utilized. If vinyl 
chloride is-not present 
than level C can be 
utilized. 

Cease operations in 
Level C if ppm levels 
reach 25 ppm or-
hi^ier. 

Penonal Protective Equti tinent Training Requirements 

Modified Level D: Hard hat, saf^ glasses, steel toed boots, hearing protection, Neoprene 
or Nitrile gloves and Neoprene or'Butyl Rubber oveiboots. 

Safety intrpduction/briering, safety meetiitgs 
HazCom 
Pieraonal protective ecjuipmerit 
Use of emergency kill switch on drill'rig 
Respiratory protection 

Level C: Modified Level D plus an air purifying respirator with a P-1(X) oiganic vapor/add 
gas cartridge and a Polyooated Tyvek suit. Nitrile inner gloves and Outer Neoprene gloves. 

Safety intrpduction/briering, safety meetiitgs 
HazCom 
Pieraonal protective ecjuipmerit 
Use of emergency kill switch on drill'rig 
Respiratory protection 
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TASK HAZARD ANALYSIS 
CRA 
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AcUvity. CoUection of Graundwater Samples 

Deacriptiom ofTaak Pirtential Hazards fteoeiitftx Afeaswree and Controls Actiaaleveis 

Slip, trip, fall Use time points to'boatdnuKhinery, Ccmtiiiuously inspect work areas 
for dip,'trip'& fall hazards. Be aware of siiiioundings. 

liiitiateiin Modified 
LevelD 

Noise 

Qieinicalhazard 

Wear appropriate hearing,protection ifinoiselevels exceed,85 dBA. 
Conduct monitoring during well puiging.and prior to sampling to 
establishproperfl'ltlevels. 

Pinch points Keep hand8> feet, ft dottiing away from moving parts/devices. 

Purge groundwater 
mOiutoiing well, obtain 
water levels and coU^ 
groundwater sample 

Heavy lifting Follow safe lifting practices in HASP. Lift items wifiiin your capabilities; Ask 
for assistance with heayyiteou. 

li^grede to Level C if 
FID measureinents 
readsgreater than 1 
ppm in the bieadiing 
zone and vinyl 
chloride is not 
present. PuU 
coloiimebic tubes for 
vinyl chloride. If 
vinyl chloride is 
present woric will 
stop and Level B Will 
have to be utilized. If 
vinylchlbride is not 
present thanilevelC 
can be utilized. 

Use of hand and power toolsj 
Follow manufacturers safety precautions, inspect tools regularly, replace 
defective tools, wear the appropriate eye and foot protectioii. 

Operating generator 
Use GPa for all electrical connectiotts and etuure generator is grounded. 

ase operations in 
Level C if ppm levels 
reach 25 ppm or 
higher. 

Meat/cold stress Dress appropriately and follow guidelines in;HASP 

Cfangerous weather 
conditions 

Consult local weather reports daily, watch for signs of severe weather, etc. 

Biological hazards 
Inspect work.areas carefully, void Contact witii insects and,poisonous plants. 
Follow procedures in HASP. 

Peisonal Protective Equipment Twining R,equiremenls 

Modified Leyel D; Safety glasses, steel toed boots, and Nitrile gloves lbr sampling. 

Level C: Modlfied.Level D plu8:an air purifying respirator with a P^-lOO orgaiiic 
vapor/acid gas cartridge and a Pblycoated Tyvek Suit. Nitrile iimer gloves and Outer 
Neoprene gloves. 

Safety introduction/briefing, safety meetings 
HazCom 
Personal protective equipment 

]topiratory protection 

Km. I - 07/25/006 - 3M43 m APPL GW Sun|di« 



TASK HAZARD ANALYSIS 
CRA 
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Activity: Mobilization and Demobilization 

Description of Tasks Potential Hazards Preventive Measures and Controls Action Levels 

MobUization of equipment 
to include set up of work 
zones, drill rig set up and 
staging. 

Slip, trip, fall Use three points to board maduneiy. Continuously inspect work areas 
for slip, trip & fall hazards. Be aware of surroundings. Initiate in Level D 

MobUization of equipment 
to include set up of work 
zones, drill rig set up and 
staging. 

Noise Wear appropriate hearing protection if noise levels exceed 85 dBA. 
Initiate in Level D 

MobUization of equipment 
to include set up of work 
zones, drill rig set up and 
staging. 

UtUities Maintain proper utility clearances as specified in HASP. 

Initiate in Level D 

MobUization of equipment 
to include set up of work 
zones, drill rig set up and 
staging. 

Pinch points Keep hands, feet, & clothing away from moving parts/devices. 

Initiate in Level D 

MobUization of equipment 
to include set up of work 
zones, drill rig set up and 
staging. 

Heavy lifting Follow safe lifting practices outlined in HASP. Lift items wiBuh your 
capabilities. Ask for assistance with heavy items. 

Initiate in Level D 

MobUization of equipment 
to include set up of work 
zones, drill rig set up and 
staging. 

Use of hand and power tools 
Follow manufacturers safety precautions, inspect tools regularly, replace 
defective tools, wear the appropriate eye and foot protection. 

Initiate in Level D 

MobUization of equipment 
to include set up of work 
zones, drill rig set up and 
staging. Set up of drill rig/heavy 

equipment and moving 
rig/heavy equipment 

Raise and lower mast of drill rig slowly. Maintain proper utility clearances. Do 
not wear loose clothing jeweliy. Follow guidelines in HASP. Inspect work area 
and secure drill rig before moving to another location. 

Initiate in Level D 

MobUization of equipment 
to include set up of work 
zones, drill rig set up and 
staging. 

Steam cleaning of equipment Use Modified Level D PPE 

Initiate in Level D 

MobUization of equipment 
to include set up of work 
zones, drill rig set up and 
staging. 

Heat/cold stress Dress appropriately and follow guidelines in HASP 

Initiate in Level D 

MobUization of equipment 
to include set up of work 
zones, drill rig set up and 
staging. 

Dangerous weather 
conditions 

Consult local weadier reports daily, watch for signs of severe weather, etc. 

Initiate in Level D 

MobUization of equipment 
to include set up of work 
zones, drill rig set up and 
staging. 

Biological hazards Inspect work areas carefully, void contact with insects and poisonous plants. 
Follow procedures in HASP. 

Initiate in Level D 

Personid Protective Equipment Training Requirements 

Level D: Hard hat, safety glasses, steel toed boots and leather work gloves. 

Safety introductibn/briefmg, safety meetings 
Ha^^om 
Personal protective equipment 

Modified Level D: Hard hat, safety glasses, face shield, steel toed boots, hearing 
protection, Neoprene or Nitrile gloves and Neoprene or Butyl Rubber overboots. 

Safety introductibn/briefmg, safety meetings 
Ha^^om 
Personal protective equipment 
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Activity: Surveying 

Description of Tasks Potential Hazards Preventive Measures and Controls Action Levels 

Set up survey equipment 
and perform survey 
activities.' 

Slip, trip, fall Use three points to board machiniery. Continuously iiuipect work areas 
for slip, trip & fall hazards. Be aware ofisurrourulings. Initiate in Level D 

Set up survey equipment 
and perform survey 
activities.' 

Heavy lifting Follow safe lifting practices outliried' in HASP. Lift items within your 
capabilities. Ask for assistance with heavy items. 

Initiate in Level D 

Set up survey equipment 
and perform survey 
activities.' 

Use of hand and power tools Follow manufacturers safety precauticms, mspect tools regularly, replace 
def^ve tools; wear the appropriate eye and foot protection. 

Initiate in Level D 

Set up survey equipment 
and perform survey 
activities.' 

Heat stress Dress appropriately and follow guidelines in HASP 

Initiate in Level D 

Set up survey equipment 
and perform survey 
activities.' 

Dangerous weatiier 
conditions 

Consult local weather reports daily; watdi for signs of severe weather, etc. 

Initiate in Level D 

Set up survey equipment 
and perform survey 
activities.' 

Biological hazards inspect work areas carefully, void contact with insects arid poisonous plants, 
Follow procedures in HASP. 

Initiate in Level D 

Personal Protective Equipment Training Requirements 

Level D: safety glasses, steel toed boots and leather work gloves. 

Safety inhoduction/n^iiefing, safety meetings 
HazCom 
Personal protective eqvupment 

Safety inhoduction/n^iiefing, safety meetings 
HazCom 
Personal protective eqvupment 
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TASK HAZARD ANALYSIS 
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Activit}^: Excavationa 

Description of Task Potential Hazards Preventive Measuresand Controls Action Levels 

Soil excavations 

Slip, trip, fall Use three points.to board machinery. Cpntinuoualy inspect work areas 
for slip/ trip Sc fall hazards. Be aware of surroundings. 

Initiate in Modified 
Level D 

Upgrade to Level C if 
PID measurements 
reads greater than 1 
ppm in the breathing 
zone and vinyl 
chloride is not present. 
Pull colorimetric tubes 
for vinyl chloride. If 
vinyl chloride is 
present work wiU stop 
and Level B will have 
to be utilized. If vinyl 
chloride is not present 
than level C can be 
utilized. 

Soil excavations 

Chemical hazard Monitor with PID during operations and wear appropriate PPE 

Initiate in Modified 
Level D 

Upgrade to Level C if 
PID measurements 
reads greater than 1 
ppm in the breathing 
zone and vinyl 
chloride is not present. 
Pull colorimetric tubes 
for vinyl chloride. If 
vinyl chloride is 
present work wiU stop 
and Level B will have 
to be utilized. If vinyl 
chloride is not present 
than level C can be 
utilized. 

Soil excavations 

Noise Wear appropriate hearing protection ifnoise levels exceed 85 dBA. 

Initiate in Modified 
Level D 

Upgrade to Level C if 
PID measurements 
reads greater than 1 
ppm in the breathing 
zone and vinyl 
chloride is not present. 
Pull colorimetric tubes 
for vinyl chloride. If 
vinyl chloride is 
present work wiU stop 
and Level B will have 
to be utilized. If vinyl 
chloride is not present 
than level C can be 
utilized. 

Soil excavations 

Utilities Maintain proper utility clearances as specified in HASP. 

Initiate in Modified 
Level D 

Upgrade to Level C if 
PID measurements 
reads greater than 1 
ppm in the breathing 
zone and vinyl 
chloride is not present. 
Pull colorimetric tubes 
for vinyl chloride. If 
vinyl chloride is 
present work wiU stop 
and Level B will have 
to be utilized. If vinyl 
chloride is not present 
than level C can be 
utilized. 

Soil excavations 

Pinch points Keep hands, feet, 8c clothing away from moving parts/devices. 

Initiate in Modified 
Level D 

Upgrade to Level C if 
PID measurements 
reads greater than 1 
ppm in the breathing 
zone and vinyl 
chloride is not present. 
Pull colorimetric tubes 
for vinyl chloride. If 
vinyl chloride is 
present work wiU stop 
and Level B will have 
to be utilized. If vinyl 
chloride is not present 
than level C can be 
utilized. 

Soil excavations 
Heavy lifting Follow safe lifting practices in HASP. Lift items widiin your capabilities. Ask 

for assistance wiA heavy items. 

Initiate in Modified 
Level D 

Upgrade to Level C if 
PID measurements 
reads greater than 1 
ppm in the breathing 
zone and vinyl 
chloride is not present. 
Pull colorimetric tubes 
for vinyl chloride. If 
vinyl chloride is 
present work wiU stop 
and Level B will have 
to be utilized. If vinyl 
chloride is not present 
than level C can be 
utilized. 

Soil excavations 

Operating heavy equipment Keep dear of boom and buckets, establish eye contact with operator prior 
to crossing in front of excavators. 

Initiate in Modified 
Level D 

Upgrade to Level C if 
PID measurements 
reads greater than 1 
ppm in the breathing 
zone and vinyl 
chloride is not present. 
Pull colorimetric tubes 
for vinyl chloride. If 
vinyl chloride is 
present work wiU stop 
and Level B will have 
to be utilized. If vinyl 
chloride is not present 
than level C can be 
utilized. 

Soil excavations 

Moving heavy equipment Inspect work area, secure the equipment before moving to next location. 

Initiate in Modified 
Level D 

Upgrade to Level C if 
PID measurements 
reads greater than 1 
ppm in the breathing 
zone and vinyl 
chloride is not present. 
Pull colorimetric tubes 
for vinyl chloride. If 
vinyl chloride is 
present work wiU stop 
and Level B will have 
to be utilized. If vinyl 
chloride is not present 
than level C can be 
utilized. 

Soil excavations 

Heat/cold stress Dress appropriately and fblldw guidelines present^ irt HASP LevelC if ppm levels 
reach 25 ppm or 
higher. 

Soil excavations 

Dangerous weather 
conditions 

Consult local weather reports daily, watch for sfgns of severe weather, etc. 

LevelC if ppm levels 
reach 25 ppm or 
higher. 

Soil excavations 

Biological hazards 
Inspect work areas carefully, void contact with insects and poisonous plants. 
Follow procedures in HASP. 

LevelC if ppm levels 
reach 25 ppm or 
higher. 

Penonal Protectiye Equipment Ttainlng Requiiements 

Modified Level D: Hard hat, safety glasses, steel toed boots, hearing protection, 
reflective saf^ vest and work gloves. 

Safety introduction/briefing, safdy meetings 
HazCom 
PeiBoiud protective equipment 
Respiratory protection 

Level C: Modified Level D plus an air purifying respirator with a P-100 organic 
vapor/acid gas cartridge, a Tyvek suit and Nitrile gloves^ 

Safety introduction/briefing, safdy meetings 
HazCom 
PeiBoiud protective equipment 
Respiratory protection 
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TASK HAZARD ANALYSIS 
CRA 
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Deiertpfion-.itfTaA 

Cleaning of heavy 
equiinnent/vehicle^ PFE, 
aampiing equipment, etc, 

PoteMtiaiffazonia 

$lip,.trip,fall 

Note 
Chemical'hazanl 

Electrical Hazaida/Stoied 

52SaJL 

Fueling Equipment 

hfoving Heavy Equipment 

Pinriipointa 

Heavy lifting 

Uae of hand aiul power toola 

Steam cleaning 

Heatatreaa 

Dangeipus wealter 
conditions 

Biological hazards 

PreveuHveMemmirtiwtd Coirtfwts 
Use three pointsitb board machineiy, Cbntinuouriy inspect work ueas 
for slip, tiip.fc ftdl'hazaids. Be awaie of :Biutoundings. 

Wear appropriate hearing protection Ifnote levels exceediBS dBA. 
Weazigoper 'PFE levels 
Use^QFCb'to reduce electric slwck. biapect aUiequipinMpiforto'uw. Do 
riand.in water when umng electrical equipment. Insure LOTO procedures are 
implemented. 
No smoking, allow equipment to cool before refueling, follow storage 
tequirements (reference MSPS) 

biqrect woric area and be aware of sutroutidings at all times. Establish traffic 
patterns and wear Safety vestst Use a spotter arpiiiid tnoving equipinent. 
Keep handsj feet, fc doffiing away from indVing parts/devices. 
Follow safe lifting piBCtkes. Lift items within your capabilities. Ask for 
aireistance With heavy items. 

FoUow manufacturers safety precautions. Inspect tools regulariy, replace 
defective tools, wear the appropriate ̂  and foot protection. 

Use Modified LevelDFPE 

Dress appropriately and follow guldeUnes in HASP 

Consult local weather reports daily, watch for signs of t 
Suspend or reduce opwations during severe weaflier. 

reather,etc. 

bupect work areas carefuUy, void contact With insects and poiscnoiis plants. 

Personal Protecfive Equipment 

Modified Level D: Hard Hat, Face Shield; Nitiile/Rubber Gloves, Safety Glasses, Steel 
Toe Boots and Rain Gear 

Level'C: Modified Level D plus an air puiifyiiig respiiator with a P-100 organic 
vapor/acid gas cariridge and a Fblyooated Tyvek suit. Nitrite inner gloves and Outer 
Neoprene gloves. , 

Action l,evtls 

Initiate in Modified . 
LevelD 
Upgrade to Level C if 
PIb rneasurements 

idsgreaterffianl 
ppm in fiiebreathing 
zoneatidvin^ 
diforide is rmt 
present. Pull 
cplorlmelric.tubes for 
viiiyl chliinide. If 
vinyl chloride is 
present work will 
stppaiid Level B wiU 
have.fo be utilized. If 
yinylchknideisnot 
present than levelC 
can be utilized. 

Cease cqmratiaiis in 
LevelC if ppm'levds 
reach 25 ppm or 
higher. 

Training Requirements 
Safety introdiicthm/briefing, safety meetings 
HazCdm 
Personal protective equipment 
Respiratory protection 
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TASK HAZARD ANALYSIS 
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Activity: Opention and Maintenance 

Page 7 of8 

Description of Task Potential Hazards Preventive Measures and Controls Action Levels 

Changing oil from blower 
motor (Must include all 
tasks and hazards with 
controls for this section) 

Slip, trip, fall Use tiuee points to board machinery. Continuously inspect work areas 
for slip, trip it fall hazards. Be aware of surroundings. 

IniUate in Modified 
Level D 

Upgrade to Level C if 

Changing oil from blower 
motor (Must include all 
tasks and hazards with 
controls for this section) 

Chemical hazard Moiutor with PID during operations and wear appropriate PPE 

IniUate in Modified 
Level D 

Upgrade to Level C if 

Changing oil from blower 
motor (Must include all 
tasks and hazards with 
controls for this section) 

Heavy lifting Follow safe lifting practices outlined in HASP. Lift items within your 
capabilities. Ask for assistance with heavy items. 

IniUate in Modified 
Level D 

Upgrade to Level C if 

Changing oil from blower 
motor (Must include all 
tasks and hazards with 
controls for this section) Heat/cold stress 

Dress appropriately and follow guidelines in HASP 
reads greater than 1 
ppm in the breathing 
zone and vinyl chloride 
is not present. Piill 
colorimetric tubes for 
Vinyl chloride. If vinyl 
chloride is present 
work will stop and 
Level B will have to be 
utilized. If vinyl 
chloride isiurt present 
than level C can l>e 
utilized. 
Cease operations in 
Level C if ppm levels 
reach 25 ppm or 
higher. 

Changing oil from blower 
motor (Must include all 
tasks and hazards with 
controls for this section) 

Dangerous weattier 
conditions 

Consult local weather reports daily, watch for signs of severe weather, etc. 

reads greater than 1 
ppm in the breathing 
zone and vinyl chloride 
is not present. Piill 
colorimetric tubes for 
Vinyl chloride. If vinyl 
chloride is present 
work will stop and 
Level B will have to be 
utilized. If vinyl 
chloride isiurt present 
than level C can l>e 
utilized. 
Cease operations in 
Level C if ppm levels 
reach 25 ppm or 
higher. 

Changing oil from blower 
motor (Must include all 
tasks and hazards with 
controls for this section) 

Electrical Hazards GFQs will be used to reduce electric shock. All electrical equipment will be 
inspected prior to use and according to CRA SOPs. 

reads greater than 1 
ppm in the breathing 
zone and vinyl chloride 
is not present. Piill 
colorimetric tubes for 
Vinyl chloride. If vinyl 
chloride is present 
work will stop and 
Level B will have to be 
utilized. If vinyl 
chloride isiurt present 
than level C can l>e 
utilized. 
Cease operations in 
Level C if ppm levels 
reach 25 ppm or 
higher. 

Personal Protective Equipment Training Requirements 

Modified Level D: Hard hat, saf^ glasses, steel toed boots, hearing protection, 
Neoprene or Nitrile gloves and Neqprene or Butyl Rubber overboots^ 

Safety introduction/briefing, safety meetings 
HazCom 
Personal protective equipment 
Use of emergency kill switch 
Respiratory protection 

LOTO 

Level O Modified Level D plus an air purifying respirator widi a P-100 orgaiik 
Vapor/add gas cartridge and a Pofycoated Tyvek suit. Nitrile inner gloves and Outer 
Neoprene gloves. 

Safety introduction/briefing, safety meetings 
HazCom 
Personal protective equipment 
Use of emergency kill switch 
Respiratory protection 

LOTO 
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TASK HAZARD ANALYSIS 
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Activity: Site Reconnaissance 

PescHpftoK of Tasks Poteniiat Hazards. Preventive Measures and Controls Action Levels 

Obtain site parameters; 
^diict visual site 
bbservatians; locateexisting 
wells and previous soil 
boriiigs (if applicable)^ 

Slip, trip, fall Use three points to board machinery. Continuously inspect work areas 
for slip, trip & fall hazards. Be aware of surroundings. Initiate in Level D 

Obtain site parameters; 
^diict visual site 
bbservatians; locateexisting 
wells and previous soil 
boriiigs (if applicable)^ 

UHimes Maintain proper utility clearances. 
Initiate in Level D 

Obtain site parameters; 
^diict visual site 
bbservatians; locateexisting 
wells and previous soil 
boriiigs (if applicable)^ 

Pinch Points 
Keep hands, feet, & clothing aWay trom moving parts/devices. Use proper 
tools and techniques when openingiflUsh-inOunt wells. 

Initiate in Level D 

Obtain site parameters; 
^diict visual site 
bbservatians; locateexisting 
wells and previous soil 
boriiigs (if applicable)^ 

Heavy lifting FoUciiW safe lifting practices outlined in HASP. Lift items within your 
capabilities. Ask for assistance with heavy'items. 

Initiate in Level D 

Obtain site parameters; 
^diict visual site 
bbservatians; locateexisting 
wells and previous soil 
boriiigs (if applicable)^ 

Heat /Cold stress Dress appropriately and follow guidelines in HASP and SOFs. 

Initiate in Level D 

Obtain site parameters; 
^diict visual site 
bbservatians; locateexisting 
wells and previous soil 
boriiigs (if applicable)^ 

Etangerpus weather 
conditions 

Consult local weather reports daily, watch for signs of severe weather, etc. 
Suspend or reduce operations during severe weadier 

Initiate in Level D 

Obtain site parameters; 
^diict visual site 
bbservatians; locateexisting 
wells and previous soil 
boriiigs (if applicable)^ 

Vehicle Traffic Be aware of surroundings at all times, wear PPE, follow HASP and SOPs. 
Peraonal Protective Equipment Traiiuiig Requirements 
Level D: safety glasses, steel toed boots and leather work gloves. Safety iintroduction/briefing, safety rneetirigs 

HazCam 
Personal protective equipment 
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Chevron Regular Unleaded Gasoline MSDS Page 1 of 11 

Material Safety Data Sheet 

[isECnON 1 PRODUCT AND COMPANY IPENTIFICATIQN 

CHEVRON REGULAR UNLEADED GASOLINE 
Product NumlMf(8): CPS201000 [See Section 16 for Additional Product Numt)er5] 
Synonyins: Caico Reguiar Unleaded Gasoline 

Company Identification 
Chevron Products Company 
Marketing, MSD$ Coordinator 
6001 Bollinger Canyon Road 
San Ramon, CA 94583 
United States of America 

Transportation Emergency Reaponae 
CHEMTREC: (800) 424-9300 or (703) 527-3887 
Heaitli EmergeiKy 
Chevrontexaoo Emergency Information Center: Located in the USA. International collect calls accepted. (800) 
231-0823 or (510) 231-0623 
Product information 
Technical Information: (510) 242-5357 

SPECIAL NOTES: This MSDS applies to: Federal Reformulated Gasoline, California Reformulated Gasoline, 
Wintertime Oxygenated Gasoline. Low RVP Gasoline and Conventional Gasoline. 

C ICTION 2 COMPOSmON/ INFORMATION QN INGREDIENTS 

COMPONENTS |cAS NUMBER 

/ 

AMOUNT 

Gasoline 188290-81^5 100 %voiume 

Benzene 171-43-2 0.1 - 4.9 %volume 

Ethyl benzene 100-41-4 0.1 - 3 %voiume 

Naphthalene 91-20-3 0.1 - 2 %volume 

Ethanol 84-17-5 0-10 %volume 

Methyl tert-butyi ether (MTBE) 1834-04-4 1 |o-15%yolume 

Tertiary amyi methyl ether (TAME) 994-05-8 n |o -17 %volume 

Ethyl tert-butyi ether (Ef BE) 837-92-3 |o- 1B%volume 
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Chevron Regular Uiile^ed Gasoline MSDS Page 2 of 11 

Motor gasoline is considered a mixture by EPA under the Toxic Substances Control Act (TSCA). The refinery 
streams used to blend motor gasoline are all on the TSCA Chemical Substances Inventory- The appropriate CAS 
number for refinery blended motor gawline Is 86290HB1-5. The product specifrcations of motor gasoline sold in 
your area will depend on applicable Federal and State regulations. 

IISECtlONa HAZARDS IDENTinCATlQN 

EMERGENCY OVERVIEW 

- EXTREMELY FLAMMABLE LIQUID AND VAPOR. VAPOR MAY CAUSE FLASH FIRE 
- HARMFUL OR FATAL IF SWALLOWED - MAY CAUSE LUNG DAMAGE IF SWALLOWED 
- VAPOR HARMFUL 
- CAUSES SKIN IRRITATION 
• CAUSES EYE IRRITATION 
- LONG-TERM EXPOSURE TO VAPOR HAS CAUSED CANCER IN LABORATORY ANIMALS 
- KEEP OUT OF REACH OF CHILDREN 
- TOXjl^O AQUATIC ORGANISMS 

IMMEDIATE HEALTH EFFECTS 
Eye: Contact with the eyes causes irritation. Symptoms may include pain, tearing, reddening, swelling and 
impaired vision. 
SMn: Contact with the skin causes irritation. Skin contact may cause drying or defattihg of the skin. Symptoms 
may include pain, itching, discoloration, swelling, and blistering. Contact with the skin Is not expected to cause an 
allergic skin response. Not expected to be harmful to internal organs if absort)ed through the skin. 
Ingestlori: Because of its low viscosity^ this material can directly enter the lungs. If swallowed, or if subsequently 
vomited. Once in the lungs it is very difficult to remoye and can cause severe injury or death. 
Inhaleticn: The vapor or fumes from this material may cause respiratory irritation. Symptoms of respiratory 
irritation may include coughing and difficulty breathing. Biaathing this mateiial at concentrations above the 
recommended exposure limits may cause central nervous system effects. Central nervous system effects may 
include headache, dizziness, nausea, vomiting, weakness, loss Of coordination, blurred vision, drowsiness, 
confusion,, or disorientation. At extreme exposures, central nervous system effects may include respiratory 
depression, tremors or convulsions, loss Of consciousness, coma or death. 

DELAYED OR OtHER HEALTH EFFECTS: 
Reproduction and Birth Defects: This material is not expected to cause birth defects or other harm to the 
developing fetus based on animal data. 
Cancer: Prolonged or repeated exposure to this material may cause cancer. Gasoline has been classified as a 
Group 2B carcinogen (possibiy carcinogenic to humans) by the Intemationai Agency for Research on Cancer 
(lARC). 

Contains benzene, which has been classified as a carcinogen by the National Toxicology Program (NTP) and a 
Group 1 carcinogen (carcinogenic to humans) by the International Agency for Research on Cancer (lARC). 
Conta'ns ethylbehzene which has been classified as a Group 2B carcinogen (possibly carcinogenic to humans) 
by the intemationai Agency for Research on Cancer (lARC). 
Contains naphthalene, which has been classified as a Group 2B carcinogen (possibly carcinogenic to humans) by 
the Intemationai Agency for Research oh Cancer (I ARC). 

Whole gasoline exhaust has been classified as a Group 2B carcinogen (possibly carcinogenic to humans) by the 
international Agency for Research on Cancer (lARC). 

R^_^^g|Wju^oQ_OTdJ^_dex^^raj_Jee^^iOTj1_tor^d|tjOTayntommjom_ 

IsEcnoN 4 FIRST AID MEASURES 
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Eye: Flush eyes with water immediately while holding the eyelids open. Remove contact lenses, if worn, after 
initidi flushing, and continue flushing for at least 15 minutes. Get medical attention if irritation persists. 
Skin: Wash skin wim water immediately and remove contaminated clothing and shoes. Get medical attention if 
any symptoms develop. To remove the material from Skin, use soap and water. Diiscard contaminated clothing 
and shoes or thoroughly clean before reuse. 
ingestion: If swallowed, get immediate rhedical attention. Do not induce vomiting. Never give anything by mouth 
to an unconscious person. 
Inhalation: Move the exposed person to fresh air. If not breathing, give artificial respiration. If breathing is 
difficult, give oxygen. Get medical attention if breathing difficulties continue. 
Note to Physicians: Ingestion of this product or subsequent vomiting may result in aspiration of light 
hvdrocarbdh liquid, which may cause pneumonrtis. _ 

6 !CTI0N 6 FIRE nGHTING MEASURES 

See Section 7 for proper handling and storage. 

HRE CLASSIFICATION: 
OSHA Classification (29 CFR 1910.1200): Flammable liquid. 

NFPA RATINGS: Health: 1 Flammability: 3 Reactivity: 0 

FLAMMABLE PROPERTIES: 
Flashpolnb (Tagliabue Closed Cup) < -45 "C (< -49 °F) 
Autolgnltion: > 280 'C (> 536 "F) 
Flammability (Explosive) Limits (% by volume In air): Lower 1.4 Upper 7.6 

EXTINGUISHING MEDIA: Dry Chemical, C02, AFFF Foam or alcohol resistant foam if >15% volume polar 
solvents (oxygenates). 

PROTECTION OF FIRE FIGHTERS: 
Fire Fighting Instructions: USe water spray to cool fire-exposed containers and to protect personnel. For fires 
involving this material, do not enter any enclosed or confined fire space without proper protective equipment, 
including self-contained breathing apparatus. 
Combustion Products: Highiy dependent on combustion conditions. A complex mixture of airborne sOiidS, 
liquids, and gases including carbon monoxide, carbon dioxide, and unidentified organic compounds will be 
evolved when this material undergoes combustion. 

E CTION 6 ACCIDENTAL RELEASE MEASURES 

Protective Measures: Eliminate ail sources of ignition in the vicinity of the spill or released vapor, if this material 
is released into the work area, evacuate the area immediately. Monitor area with combustible gas indicator. 
Spill Management: Stop the source of the release if you can do it without risk. Contain release to prevent 
further contamination of soil, surface water or groundwater. Clean up spill as soon as possible, observing 
precautions in Exposure Controls/Personal Protection. Use appropriate techniques such as applying non-
combustibie absorbent materials or pumping. Ail equipment used when handling the product must be grounded. 
A vapor suppressing foam may be used to reduce vapors. Use clean non-sparking tools to collect absorbed 
material. Where feasible and appropriate, remove contaminated soil. Place contaminated materials in disposable 
containers and dispose of in a manner consistent with applicable regulations. 
Reporting: Report spills to local authorities and/or the U.S. Coast Guard's National Response Center at (8D0) 
424-8802 as appropriate or required. This material is covered by EPA's Comprehensive Environmental 
Response, Compensation and Liability Act (CERCLA) Petroleum Exclusion. Therefore, releases to the 
environment may not be reportable under CERCLA. 

h ECT10N 7 HANDLING AND STORAGE 
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Precautionary Measures: READ AND OBSERVE ALL PRECAUTIONS ON PRODUCT LABEL This product 
presents ah extreme fire hazard. Liquid very qiiickiy evaporates, even at low temperatures, and forms vapor 
(fumes) which can catch fire and bum with expiosive vipience. Invisible vapor spreads easDy and can be set on 
fire by many sources such as pilot lights, welding equipment, and electrical motors and swHches. Never siphon 
gasoline by mouth. 
Use only as a motor fuel. Do not use for cleaning, pressure appliance fuel, or any other such use. Do not store In 
open or unlabeled containers. Do not get in eyeSi on sidn, or on clothing. Do not taste or swallow. Do not 
breathe vapor or fumes. Wash thoroughly after handling. Keep out of the reach of children. 
Unusual Handling Hazards: WARNINGI Do not use as portable heater or appliance fuel. Toxic fumes may 
accumulate and. cause death.. 
General Handllrig Information: Avoid contaminating sOil or releasing this material Into sewage and drainage 
systems and bodies of water. 
Static Hazard: Electrostatic charge may accumulate and create a hazardous condition when handling this 
material. To minimize this hazard, bonding and grounding may be necessary but may not, by themselves, be 
sufficient. Review all operations which have the potential of generating an accumulation of electrostatic charge 
and/Or a flammable atmosphere Oncludlhg tank and container filling, splash filling, tank cleaning, sampling, 
gauging, switch loading, filtering, mixing, agitation, and vacuum truck operations) and use appropriate mitigating 
procedures. For more inforrriation, refer to OSHA Standard 29 CFR 1910.106, 'Flammable and Combustible 
Liquids', National Fire Protection Association (NFPA 77, 'Recomtnended Pra'ctice on Static Electricity', and/or the 
American Petroleum Institute (API) Recommended Practice 2003, 'Protection Against Ignitions Arising Out of 
Static, Lightning, and Stray Currents'. Improper filling of portable gasoline containers creates danger of fire. Only 
dispense gasoline Into approved and properly labeled gasoline containers. Always place portable containers on 
the ground. Be sure pump nozzle is in contact with the container while filiing. Do not use a nozzie's lock-open 
device. Do not fill portable containers that are inside a vehicle or truck/trailer bed. 

General ̂ rage information: DO NOT USE OR STORE hear heat, sparks Or open flarhes: USE AND STORE 
ONLY IN WELL VENTILATED AREA. Keep container closed when not in use. 
Container Warriihgs: Container is not designed to contain pressure. Do not use pressure to empty container or It 
may rupture with explosive force. Empty containers retain product residue (solid, liquid, and/of vapor) arid can be 
dangerous. Do not pressurize, cut, weid, braze, solder, drill, grind, or expose such containers to heat, flame, 
sparks, static electricity, or other sources of ignition. They may explode and cause injury or death. Empty 
containers should be completely drained, properly closed, and promptly returned to a drum reconditloner or 
disposed of property. 

E iCTIQN 8 EXPOSURE CQNTRQLSffEHSONAL PROTECTiON 

GERERAL CONSiDERATiONS: 
Consider the potential hazards of this material (see Section 3), appiicabie exposure limits, job activities, and other 
Substances in the work place when designing engineering. cwtrOls and selecting personal protective 
equipment. If engineering controls or work practices are not adequate to prevent exposure to harmful levels of 
this material, the personal protective equipment listed below is recommended. The user should read and 
understand all instroctiOns and limitations supplied with the equipment since protection is usually provided for a 
lirnited time of under ceftalh Circumstances. 

ENGINEERING CONTROLS: 
Use process enclosures, local exhaust ventilation, or other engineering controis to control alrbome levels below 
the recommended exposure limits. 

PERSONAL PROTECnyE EQUIPMENT 
Eye/Face Protection; No special eye protection Is normally required.. Where splashing is possibie, wear safety 
glasses with side shields as a good safety practice. 
Sidn Protection: No special protective clothing Is normally required. Where splashing iS possible, select 
protective CiOthiilg depending on operations Conducted, physical requirements and other substances in the 
workplace. Suggested materials for protective gloves Include: Chlorinated Polyethylene (Or Chlorosulfonated 
Polyethylene), NItrile Rubber, Pojyurethane, Vltoh. 
Respiratory Protection: Determine If airboiihe concentrations are below the recommended exposure limits. If 
not, wear an approved respirator that provides adequate protection from measured concentrations of this 

http://www.albina.com/Fuel/QievronRUGasMSDS.htm l/4/2(X)7 



Chevron Regular Unleaded Gasoline MSDS Page 5 of 11 

material, such as: Air-Purifying Respirator for Organic Vapors. 
When used as a fuei, this material can produce cartx>n monoxide in the exhaust. Determine if airt)ome 
concentrations are below the occupational exposure limit for carbon monoxide. If not, wear an approved positiye-
pressure air-suppiying respirator. 
Use a positive pressure air-supplying respirator in circumstances where air-purifying respirators may not provide 
adequate protection. 

1- , • iLlmlt TWA IsTEL Celling Notation 

Isenzene ACGIH_TLV .5 ppm 1 Lsppm. Skin A1 

iBenzene PSHA^PEL 

-

1 ppm 5 ppm 

[Benzene 0SHA_22 10 ppm 25 ppm 

Ethane! ACGIH_TLV 1000 ppm A4 

Ethanoi OSHA^PEL 1000 ppm 

Ethyl benzene ACGIH_TLV 100 ppm 125 ppm A3 

Ethyl t>enzene OSHA_PEL 100 ppm 125 ppm 
-

Ethyl tert-buty! ether (ETBE) ACQIH_TLV 5 ppm 

Gasoline ACGIH.TLV 300 ppm 500 ppm A3 

Gasoline OSHA_PEL 300 ppm 500 ppm 

Methyl tert-butyi ether (MTBE) ACGIH_TLV SOpprn 

Naphthalene ACGIH_TLV 10 ppm 15 ppm |skin A4 

[Naphthalene OSHA_PEL 10 ppm 15 ppm 

[Tertiary amyi methyl ether (TAME) CHEVRON to ppm 

Refer to the OSHA Benzene Standard (29 CFR 1910.1028) and Table Z-2 for detailed training, exposure 
monitoring, respiratory protection and medical surveillance requirements before using this product. 

9 PHYSICAL AND CHEMICAL PROPERTIES 

Attention: the data below are typical values and do not constitute a speclfleatlon. 
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Colon Colorlera to yellow 
PhysiBal Stete: Liquid 
Odor: Petroleum odor 
pH: NA 
Vapor Preesure: 5 psi -15 psi (Typical) 0 (lOO'F) 
Vapor Density (Air s 1): 3-4 (Typical) 
Bolllhg Poliit 37.8^G (lOO^'F). 204.4°C (400"F) (Typical) 
Solubility: insoluble In water; misdble with most organic solvents. 
Freezing Pbinit: NA 
Melting Point: NA 
Specific Gravity: 0.7 g/rhl - 0.8 g/ml G 15.6°C (60.rF) 
VIscoaltv: <1 SUS G 37.8°C (lOO'F) 

iCTION 10 STABIJJTY AND REACTIVITY 

Chemical Stability: This material is considered stable under norrnal ambient and anticipated storage and 
handling conditions of temperature and pressure^ 
Incompatibility WHh Other Materials: May react with strong oxidizing agents, such as chlorates, nitrates, 
peroxides,, etc. 
Hazardous Dacomposltlon Products: None ioiown (None expected) 
Hazardous Polvmsrlzatlon: Hazardous polymerization will not occur. 

C CTION11 TOXICOLOGICAL INFORMATiON 

IMMEDIATE HEALTH EFFECTS 
Eye Irritation: The Draize eye irritation mean score in rabbits for a 24-hour exposure was: 0/110. 
SMn Irritation: For a 4-hour exposure, the Primary Irritation Index (PH) in rabbits is: 4.8/8.0. 
Skin Sensltlzstloni: This material did not (^use sensitization reactions in a Modified Buehier guinea pig test, 
Acute Dermal Toxicity: 24 hour(s) LD50: >3.75g/kg (rabbit). 
Acute Oral Toxicity: LD50: >5 ml/kg (rat) 
Acute Inhalation Toxicity: 4 hour(s) LD50: >2000ppm (rat). 

ADDmONAL TOXICOLOGY INFORMATION: 
Gasolines are highly volatile and^ can produce significant concentrations of vapor at ambient temperatures. 
Gasoline yapor is heavier than air and at high concentrations may accumulate in confined spaces to present both 
safety and heath hazards. When vapor exposures are low, or short duration and infrequent, such as during 
refuelling and tanker loading/unloading, neither total hydrocarbon nor components such as benzene are likely to 
result in any adverse health effects. In situations such as accidents or spills where exposure to gasoline vapor is 
potentially high, attention should be paid to potential toxic effects of specific components, information about 
specific componente in gasoline can be found in Sections 2.8 and 15 of this MSDS. More detailed information 
on the health hazard of specific gasoline components can be obtained calling the Chevron Emergency 
Information Center (see Section 1 for phone nuthbers). 

NEUROTOXICITY: PatholOgiCai miSuse of solvents and gasoline, involving repeated and prolonged exposure to 
high concentrations of vapor is a significant exposure on which there are many reports in the mediCai 
literature. As with other solvents, persistent abuse involving repeated and prolonged exposures to high 
concentrations of vapor has been reported to result in central nervous system damage and eventually, death. In 
a study in which ten human volunteers vtrere exposed for 30 minutes to approximately 200,500 or 1000 ppm 
concentrations of gasoline vapor, irritation of the eyes was the oniy significant effect obsenred, based on both 
subjective and objective assessments. In an inhalation study, groups of 6 Fischer rats (3 male. 3 female) were 
exposed to 2056 ppm Of wholy vaporized unleaded gasoline for 6 hours perday, 5 day per week fOr up to 18 
months. Histopathology of the peripheral nervous system and spinal cord revealed no distal axonal neurppthy of 
the type associated with exposure to nrhexane even though gasoline contained 1.9% n-hexane. The authors 
concluded that gasoline treatment may have amplified the incidence and promnience of some naturally occurring 
age-related (subclinical) in the nervous system. BiRTH DEFECTS AND REPRODUCTIVE TOXICITY: An 
Inhalation study with rats e}q30sed to 0,400 and 1600 ppm of wholly vaporized unleaded gasoline, 6 hours per 
day on day 6 through 16 of gestation, showed no teratogenic effects nor indication of toxicity to either the mother 
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or the fetus. Another inhalation study in rats exposed to 3000,6000, or 9000 ppm of gasoline vapor, 6 hours per 
day on day 6 through 20 of gestation, also showed no teratogenic effects nor Indications of toxicity to either the 
mother or the fetus. 

CHRONIC TOXICITY/CANCER: Wholly vaporized unleaded gasoline was used In a 3 month inhalation 
study. Groups of 40 rats (20 males, 20 female) and 8 squirrel monkey (4 male, 4 female) were exposed 6 hours 
per day and 5 days per week for 13 weeks to 384 or 1552 ppm gasoline. One group of each species served as 
unexposed controls. The initial conclusion of this Study was that ihhaiation of gasoline at airbome concentrations 
of up to 1522 ppm caused no toxicity In rats or monkeys. However, further histopathological examination of male 
rat kidneys on the highest dose group revealed an Increased incidence and severity of regenerative epithelium 
and dilated tubules containing proteinaceous deposits. Lifetime inhalation of wholly vaporized unleaded gasoline 
at 2056 ppm has caused ncreased liver tumors in female mice. The mechanism Of this response is still being 
investigated but It Is thought to be an epigenetic process unique to the female mouse. 

This exposure also caused kidney damage and eventually kidney cancer in male rats. No other animal model 
studied has shown these adverse kidney effects and there is no physiological reason to believe that they would 
occur in man, EPA has concluded that mechanism by which wholly vaporzied unleaded gasoline causes kidney 
damage is unque to the male rat. The effects In that species (kidney damage and cancer) should not be used in 
human risk asseSment. In their 1988 review of carcinogenic risk from gasoline. The International Agency for 
Research on Cancer (lARC) noted that, because published epidemiology studies did not Include any exposure 
data, only occupations where gasoline exposure may have ocurred were reviewed. These Included gasoline 
senrice station attendants and automobile mechanics. lARC also noted that there was no opportunHy to separate 
effects of combustion products from those of gasoline itself. Although tARC allocated gasoline a final overaii 
classification of Group 2B, I.e. possibly carcinogenic to humsns, this was based on limited evidence in 
experimental animals plus supporting evidence Including the presence in gasoline Of benzene and 1,3-
butadiene. The actual evidence for carcinogenicity in humans vvas considered inadequate. 

MUTAGENICITY: GasOline was not mutagenic, with or without activation, in the Ames assay (Salmonella 
typhimuflum), Saccharamyces cerevlsesae, or mouse lymphoma assays. In addition, point mutations were not 
induced In human, lymphomas. Gasoline was not mutagenic when tested in the mouse dominant lethal 
assay: Administration of gasoline to rats did not cause chomosomal aberrations in their bone marrow 
cells. EPIDEMIOLOGY: To explore the health effects Of workers potentially exposed to gasoline vapors In the 
marketing and distribution sectors of the petroleum Industry, the American Petroleum Institute sponsored a cohort 
mortality study (Publication 4555), a nested case-control study (Publication 4551), and an exposure assessment 
study (Publication 4552). Histories of expcsure to gasoline were reconstructed for cohort of more than 18,000 
employees from four companies for the time period between 1946 and 1985. The results of the cohprt mortality 
study Indicated that there was no Increased mortality from either kidney cancer or leukemia among marketing and 
marine distribution empk^es who were exposed to gasoline in the petroleum industry, when compared to the 
general population. More importantly, based on internal comparisons, there was no association between mortality 
from kidney cancer or leukemia and various indices of gasoline exposure. In particular, neither duration of 
employment, duration of exposure, age at first exposure, year of first exposure, job category, cumulative 
exposure, frequency of p^k exposure, nor average intensity of exposure had any effect on kidney cancer or 
leukemia mortality. The results of the nested casercontrol study confirmed the findings of the original cohort 
study. That is, exposure to gasoline at the levels experienced by this cohort of distribution workers is not a 
significant risk factor for leukemia (all cell types), acute myeloid leukemia, kidney cancer or multiple myeloma. 

C CTIQN12 ECOLOGICAL INFORMATIQN 

ECOTOXICITY 
The 96 hour(s) LC50 for rainbow trout (Oncorhynchus mykiss) is 2.7 mg/l. 
The 48 hour(S) LC50 for water flea (Daphnia magna) is 3-0 mg/l. 
The 96 hour(s) LC50 for sheepshead minnow (Cyprlhodon variegatus) is 8.3 mg/l. 
the 96 hour(s) LC50 for mysid shrirhp (Mysldopsis bahia) Is 1.8 mg/l. 
This material is expected to be toxic to aquatic organisms. Gasoline studies have been conducted in ttie 
laboratory under a variety of test conditions with a range of fish and invertebrate species. An even more 
extensive database is available on the aquatic toxicity of Individuall aromatic constituents, the majority of 
published studies do not ident'ify the type of gasoline evaluated, or even provide distinguishing characteristics 
such as aromatic content or presence of lead alkyls. As a result, comparison of results among studies using open 
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and closed vessels, different ages and specids of test animals arid different gasoline types, is difficult. 

The bulk of the available literature on gasoline relates to the environmental impact of monoaromatic (BTEX) 
and diaromatic (naphthalene, methylnaphthalenes) constituents. In general, non-oi^enated gasoline exhibits 
some short-term toxicity to freshwater and marine organisms, especially under closed vessel of flow-'thfbugh 
exposure conditions in the iaboratpiy. The compdhehts which are the most prominent in the water soluble 
fraction and cause aquatic toxicity, are also highly volatile and can be readily biodegraded by microorganisms. 

> \ 
ENVIRONMENTAL FATE 
This material Is expected to be readily biodegradable. Following spillf^e, the more volatile components of 
gasoline will be r^idly lost, with concurrent dissolution of these and other constituents into the water. Factors 
such as local environmental cbndltidns (tertiperature, wind, mbdng or wave action, soil type, etc), photo-oxidation, 
blodegradatlon and adsorption onto suspended sediments, can contribute to the weathering of spilled gasoline. 

The aqueous solubility of non-oxygenated unleaded gasoline, based on analysis of benzene, toluene, 
ethylbenzehetxylehes and naphthalene, is reported to be 112 mg/l. Solubility data on individual gasoline 
constituents also available. 

SECTION 13 DISPOSAL CONSIDERATIONS 

Use material for Its Intended purpose or recycle If possible; This material, if it must be discarded, may meet the 
criteria of a hazardous waste as defined by US EPA under RORA (40 CFR 261) or other State and local 
regulations. Measurement of certain physical properties and analysis, for regulated components may be 
necessary to make a correct determination. If this material IS classified as a hazardous waste, federal law 

IECTIQN14 TRANSPORT INFORMATION 

The description shown may not apply to all shipping situations. Consult 49CFR, or appropriate Dangerous Goals 
Regulations, for additional description requirements (e.g., technical name) and mode-speclfic or quantity-specific 
shipping requirements. 

DOT Shipping Name: GASOLINE 
DOT Hazard Claaa: 3 (Flammable Liquid) 
DOT Identmcatloh Number: UNl2d3 
DOT Pacidng Group: II 

IISECriONIS REGULATORY INFORMATION 

SARA 311/312 CATEGORIES: 1. Immediate (Acute) Health Effects: YES 
< 2. Delayed (ChroniC) Health Effects: YES 

3. Fire Hazard: YES 
4. Sudden Release of Pressure Hazard: NO 
5. Reactivity Hazard: NO 

REGULATORY LISTS SEARCHED: 

4J1=IARC Group t 15=SARA Section 313 
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4J2A=IARC Group 2A 

4J2B=IARC Group 2B 

05=NTP Carcinogen 

q6=OSHA Carcinogen 

09=TSCA 12(b) 

16=CA Proposition 65 

17=MA RTK 

18=NJ RTK 

19»D0T Marine Pollutant 

20=PA RTK 

The following components of this material are found on the regulatory lists indicated. 

Benzene 15.16,17.18.20,4J1. 5,6 

Ethanol 17,18,20 

Ethyl benzene 15.17,18, 20.4J2B 

Gasoline 17,18,20 

Methyl tert-butyl ether (MTBE) 15,17.18, 20, 9 

Naphthalene 15.18,17,18,20,4_I2B 

Tertiary amyi methyl ether (TAME) 9 

CERCLA REPORTABLE QUANTItlESfRt aVSARA 302 THRESH OLD PLANNING QUAK TmESfTPQ): 

Cpfnpo.rient Component RQ jcomponent TPQ Product RQ 

Benzene 10 lbs Ue 188 lbs 

Ethanol 100 lbs None 1981 lbs 

Ethyl benzene 1000 lbs None 34984 lbs 

Methyl tert4>utyl ether (MTBE) 1000 lbs None 7513 lbs 

Naphthalene 100 lbs None 4000 lbs 

CHEMICAL INVENTORIES: 
CANADA; All the components of this material are on the Canadian DSL or have been notified under the New 
Substance Notification Regulations, but have not yet been published in the Canada Gazette. 
UNITED STATES: Ail Of the components of this rhaterial are on the Toxic Substances Control Act (TSCA) 
Chemieai Inventory. 
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WHMIS CLASSIFICATION: 
Class B, blVision 2: Fiartimabia Liquids 
Glass D, Division 2. Subdivision A: Very Toxic Materlai -
Carcinogenicity 
Ciass D. Division 2, Subdivision B: tOxic Material -
Skin or Eye Irritation 

CT10N16 OTHER INFORMATION 

NFPA RATINGS: Health: 1 Fiammabiiity: 3 Reactivity: 0 

(0-Least, l-Siight, 2rModerate, S^High, 4-Extreme, PPE:- Personal Protection Equipment Index recommendation, 
*- Chronic Effect Indicator). These values are obtained using the guidelihes or pubiished evaiuations prepared ̂  
ttie NsdiOnai Fife Protection Association (NFPA) or the Nationai Paint and Coating Association (for HMIS ratings). 

Additional Product Numberfs): CPS201023, CPS201054, CPS201055, CPS201075. CPS201090, 
CPSM1105, CPS201106, CPS201120, CPS201121, CPS201122, CPS201126, CPS201128, CPS201131, 
CPS201136, CPS201141, CPS201142, CPS201148, CPS2011^, CPS201158, CPS201161, CPS201162. 
CPSi^1168, CPS2011B1, CPS201185, CPS201186, CPS201188, CPS201216, (:PS201217, CPS201218, 
CPS201236, CPS201237, CPS201238, CPS201266, CPS201267, CPS201268, CPS201277, CPS2dl278, 
CPS201279, CPS201286, CPS201287, CPS201289, CPS201296, CPS201297, CPS201298, CPS201849, 
CPS201856, CPS201855, CPS201856, CPS201857, CPS204000, CPS204001, CPS204002, CPS204003, 
CPS204010, CPS204011, CPS204022, CPS204023, CPS204046, CPS204047, CPS204070, CPS204071, 
CPS^88, CPS204089, CPS204104, CPS204105, CPS204116, CPS204117, CPS204140, CPS204141, 
CPS204164, CPS204165, CPS204188, CPS2Q4189, CPS204200, CPS204201, CPS204212, CPS264213, 
CPS204224. CPS204225, CPS204248, CPS204249, CPS204272, GPS204273, CPS204290, CPS204291, 
CPS20432^ CPS204323. CPS2Q4324. CPS204350, CPS204352, CPS204354, CPS204356, CPS204358, 
CPS204359* CPS204364, CPS204365, CPS204370, GPS2C)4371, CPS204376, CPS204377, CPS204382. 
CPS204383. CPS204388, CPS204389, CPS204394, CPS204395, CPS204400, CPS204401, CPS204406, 
CPS204407^ CPS204412, CPS204413, CPS204418, CPS204419, CPS204424, CPS204425, CPS2O4430, 
CPS20443i; CPS204436, CPS204437, CPS204442« CPS204446, CPS204450, CPS204454, CPS204458, 
CPS204462i CPS204466, CPS204467, CPS204484, CPS204485, CPS204502, CPS204503, CPS204520, 
CPS204521. CPS204538, CPS204539, CPS204556, CPS204557, CPS204574, CPS204575, CPS204592, 
CPS^593, CPS204610, CPS204611, CPS204628, CPS204629, CPS204646. CPS204647, CPS204^4. 
CPS204665, CPS204682, CPS204690. CPS204691, CPS204696, CPS204697, CPS204702. CPS204703, 
CPS204708, CPS204709, CPS204721, CPS204722. CPS204727, CPS204728, GPS241765 

REVISION STATEMENT: This revision updates the following sections of this Material Safety Data 
Sheet: Section 1 (Product Codes). This Materiai Safety Date: Sheet has been prepared using the ProSteward 
MSDS system. 

ABBREVIATIONS THAT MAY HAVE BEEN USED IN THIS DOCUMENT: 

TLV Threshold Limit Value TWA Tirhe Weighted Average 

STEL Short-term Exposure Limit PEL - Permissible Exposure Limit 

CAS - Chemical Abstract Service Number 

NDA No Data Avaiiable 

Less Than or Equal To 

NA Not Applicable 

Greater Than or Equal TO 
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Prepared according to the OSHA Hazard Communication Standard (29 CFR 1910.1200) and the ANSI MSDS 
Standard (Z400.1) by the ChevronTexaco Energy Research & Technoiogy Company, 100 Chevron Way, 
Richmond, California 94802. 

The above information le baaed on the data of which we are aware and ie lielleved to lie correct ae of the 
date hereof. Since thie information may be applied under conditione beyoiid our control and With which 
we may be unfamitiar and since data made available euiisequent to the date hereof may suggeet 
modifications of the information, we do not assume any responsibility for tlie results of its use. this 
information ie furnished upon condition ttiat the person receiving it shall make hie own deiarminatlon of 
^juteb|I^^J^_m^wM^r^l8jgrt|eu|ar£ur^^ 
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MSDS for CHEVRON DIESEL FUEL NO. 2 

1 PRODUCT IDENTinCATION 

SUPPLIER: WARNER PETROLEUM INC. 
PO BOX 6759 
CHICO.CA 95927 
800-457-2022 

PRODUCT NAME: CHEVRON DIESEL FUEL NO. W 
COMMON SYNONYMS: N/A 
PRODUCT CODES: CPS272102 
EFFECTIVE: 3/17/90 
REVISION: 

PRECAUTIONARY LABELING 

HEALTH-2 
FLAMMABILITY - 4 
REACnVITY-0 
CONTACT-0 
HAZARD RATINGS ARE 0 TO 4 (0 = NO HAZARD; 4 = EXTREME HAZARD). 

2 HAZARDOUS COMPONENTS 

COMPONENT % CAS NO. 
FUELS, DIESEL NO. W 68476346 
HYDRODESULFURI^ MIDDLE DISTILLATE 64742809 
STRAIGHT RUN MIDDLE DISTILLATES 64741442 
KEROSENE 8008206 
HYDRODESULFURIZED KEROSENE 64742810 
DISTILATES, LIGHT CATALYTIC CRACKED 64741599 
NAPHTHALENE 91203 
N/A = NOT APPLICABLE; N/D = NOT DETERMINED 

3 PHYSICAL DATA 

BOIUNG POINT: 176 VAPOR PRESSURE (MM HG): .04 
PH RANGE: N/A VAPOR DENSITY (AIR=1): N/A 
SPECIFIC GRAVITY: .84 EVAPORATION RATE: N/A 
SOLUBILITY (H20): INSOLUBLE % VOLATHJES BY VOLUME: N/A 

http://www.rbuhsd.kl 2.ca.us/staffipgs/heindocs/chevrondiesel.html 1/4/2007 
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APPEARANCE & ODOR; PALE YELLOW LIQUID 

4 FIRE AND EXPLOSION HAZARD DATE 

FLASH POINT (CLOSED CUP): 125F 
FLAMMABLE LIMITS: UPPER N/A% LOWER N/A% 
FIRE EXTINGUISHING MEDIA 

C02. DRY CHEMICAL, FOAM. WATER FOG 

SPECIAL FIRE-HGHTING PROCEDURES 

NIOSH APPROVED SELF CONTAINED BREATHING APPARTUS 

TOXIC GASES PRODUCED 

N/A 

UNUSUAL FIRE AND EXPLOSION HAZARDS: 

CONTAINERS MAY BURST IN HEAT 

5 HEALTH HAZARD DATA 

TOXICITY: LD50 (ORAL-RAT) (MG/KG) - N/A 
LD50 (IV-MOUSE) (MG/KG) - N/A 
CARCITOGENICrrY: NTP: NO lARC: NO Z LIST: NO OSHA REG: NO 
TARGET ORGANS: NONE IDENTIFIED 
MEDICAL CONDITIONS GENERALLY AGGRAVATE BY EXPOSURE: NONE IDENTIFIED 
ROUTES OF ENTRY: INHALATION. INGESTION. SKIN CONTACT. EYE CONTACT 
SYMPTOMS OF OVEREXPOSURE: 

EYE CONTACT: EYE IRRTTANT. SKIN CONTACT: CAUSES IRRITATION INHALATION: 
IRRITANT. INGESTION: NOT EXPECTED TO BE HARMFLft. 

EMERGENCY AND FIRST AID PROCEDURES: 

SKIN: FLUSH CONTAMINATED SKIN WITH PLENTY OF WATER. CONSULT A 

PHYSICIAN IF IRRITAHON DEVELOPS. 

EYES: IMMEDIATELY FLUSH EYES WITH PLENTY OF WATER FOR AT LEAST 15 

1/4/2007 
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MINUTES, OCCASIONALLY LIFTING UPPER AND LOWER LIDS. GET 

MEDICAL ATTENTION AT ONCE. 

INHALE: MOVE EXPOSED PERSON TO FRESH AIR IF IRRITATION PERSISTS. GET 

MEDICAL ATTENTION PROMPTLY. 

INGEST: IF THIS PRODUCT IS SWALLOWED, DO NOT INDUCE VOMITING. IF VICTIM 
IS CONSCIOUS GIVE PLENTY OF WATER TO DRINK. GET MEDICAL ATTENTION AT 
ONCE. 

6 REACTIVITY DATA 

STABILITY: STABLE HAZARDOUS POLYMERIZATION: WILL NOT OCCUR 
CONDITIONS TO AVOID: NONE DOCUMENTED 
INCOMPATBLES: OXIDIZING AGENTS 
DECOMPOSITION PRODUCT: WHEN EXPOSED TO FIRE, PRODUCES NORMAL PRODUCTS 
OF COMBUSTION. 

7 SPILL AND DISPOSAL PROCEDURES 

STEPS TO BE TAKEN IN THE EVENT OF A SPILL OR DISCHARGE: 

PLACE ALL CONTAMINATED MATERIAL IN A CLOSED CONTAINER FOR DISPOSAL. 

DISPOSAL PROCEDURE: 

DISCARD IN REGULAR TRASH COLLECTION IF ALLOWED BY LOCAL, STATE AND 
FEDERAL REGULATIONS. 

CONTAINER DISPOSAL: 

DISCARD IN REGULAR TRASH COLLECTION IF ALLOWED BY LOCAL, STATE AND 
FEDERAL REGULATIONS. 

8 PROTECTIVE EQUIPMENT 

VENTILATION: 

http://www.rbuhsd.kl2.ca.us/staf^gs/heindocs/chevrondiesel.htnil 1/4/2007 
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NORMAL 

RESPIRATORY PROTECTION: 

KEEP FACE AWAY FROM SPRAY MIST AND DO NOT BREATH VAPORS. 

EYE PROTECTION: 

SAFETY GOCXJLES 

SKIN PROTECTION: 

WEARING NEOPRENE GLOVES IS RECOMMENDED WHEN PROLONGED EXCESSIVE 
CONTACT OCCURS; 

9 STORAGE AND HANDLING PRECAUTIONS 

SPECIAL PRECAUTIONS: 

STORE IN A COOL DRY PLACE. 

10 TRANSPORTATION DATA AND ADDITIONAL INFORMATION 

PROPER SHIPPING NAME 

NON REGULATED 

http://www.ibuhsdJtl2.ca.us/staffpgs/heindocs/chevrQndiesel.html 1/4/2007 
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AZR UgnZOB MOItXeA OOM-FMLY BXO TBHXB ZHDOS — ZSOBOTXLBB - CALaiATIOn QMB CXLZ 
lATBiaXL SAFETY DKZA SBBET 
BSH: 666501214S247 
imufBCturor-s CAOK: 17684 
Fart >o. Indicater: A 
Part Piiabar/ftada MaaM: XSOBDmaiB 

Gonaral XnfoxaaitiOQ 

i: CALZBSATXai OAS CYbZIDBR 
i: AZA LZOOZSB AIBRZCA COKP-nLT AZO TBKBB ZHDUSMtZES 

Coavaaya Streat: 3535 ir ISTH ST 
Co^aqy'a P. O. Boat; 3047 
Coapaq/'a City: HOOSTOM 
Coapaay'a Statas TX 
Ceapaaya Conntxy: US 
Ceapaqy'a Zip Coda: 77353 
Coapaqy'a Baarp Vb •: 800-434-9300 I'HHWHT 
CoapaiV's Zafo Hi *: 713-868-0440 PAZ: 800-^331-1366 
DiatrilMtor/VandOK- • 1: nu SYSlTSm 
PtatFibufcor/Vaaaar 8 1 Capa: 57631 
itceexd Mo. Par Safaty Batzy: 001 
Tot Safaty Batrlaa ttia StM: 005 
Status: is 
Date MSDS Praparad: 30PaB97 
Safety X>ata Kahriaa Date: 1980697 
Supply Ztaat Maaaper: CZ 

parar'a MSM: UM 
'a cuapany: OBI 
•a St or p. O. B«c: 9163 
'a city: SMT PZSOO 

Praparer'a State: CA 
Preparer- a Zi9 Cede: 93133-1003 
USDS Serial MUabar: CPCOT . 
Specification Itaber: MQMB 
^ec type. Grade. Claaa: BOMB 
Hazard Gbaracteriatic Coda: G3 
Unit Of Zaaue: BA 
Unit Of Zaaue Container Qty: 0.6 LB 
lype Of Container: 
Bet Bait Meipht: 0.6 

ZapzadLenta/Zdenti^ Znfoaation 

Proprietary : MO 
Zapradient: ZSOBOTYLBBB (Cn.XHDBR CUWaUMS 75 PPM ZH AZX) 
Znpredient Sepuoace Muater: 01 
Percont: <1 
HIOSH (BTBCS) Nuaiber: DD0890000 
CAS Muaber: 115-11-7 
OSn PEL: HOT BSTABLZS8BD 
ACSZa n.V: MOT SSTABLZSBBD 
Other BceoaaMnded Liadt: 

Proprietary: 310 
Zngzadicnt: AZK 
Zapradient Sequence Huadber: 02 
Percent: 99 
BIOSH (RTECS) Bueber: 100S486AI 
ISHA PEL: MOT SSZABLISBED 
AC6XH TLV: MOT ESTABLZSaED 
Other Reccaneaded Liait; MOMB RSCXBBIBHDBD 
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niysieal/GlusBical Charaetttistics 

Ara OOoti POLOM.ESS OkS: ODOR SUflLMt TO BDI«X1I6 COAL. 
BeUing Point: 19.«F.-C.9C 
Xteltiag Point: -220P,-140C 
Vapaar Prossuzo (HK 110/70 P): 1233 
VOpor Donsity fAir«l): 0.15LB/m 
SpoeiCie Gravi^: 1.997 
Bvapciraticm Sato And Rot: MOT APPLIGABL8 
Soljdniity In Hatoar: TMHOmBLK 
AutoignltioB Tooperaturo: 869P -

Plzo and bvles ion Hazard Data 

Plaah Points 14P,-10C 
Lewar Bivlosivo Liait : 1.8 
Opper Biqploalvo Liadt: 9.6 
Bbctinguiahlng Madia: SHOT OTP SOOSCl OP GAS. OSB MLTBR SPRAY TO COOL PIRK 
BCPosiD CTLi«ana, SMuutuKHs AMD HBuiPMnrji. 
Speoial Pizo Pi0htiz« Pzoe: STRDCnRAL PIRRFIGHMMS 11^ ViMl SSLP-
OCSRAIHBD BHWIBIMB APPARASOS. BRCAOSS OP DAMSBI W BLSVB, BOTUCtiAKOH OP 
MOR-BIRRaBKV PBRSOMBL IS BSSBRXAL. 
lanasual Pizo And Bzpl Bazzds: DRHBatl PXRB8 IHPZMCXRG OR OUTSUIS SORPACB 
OP UHPmWML'l^ CSLIHDRRS CAM BR PBRr DAROnODS. BXPOSDRB TO PZRB CAH CAUSB 
CA1ASIBOPBZC PAILORB OP TOi 

Raaetioity Data 

Stability: 
Cond To Avoid {Stability) : OQHZACt HRH IMCOMPATIBU NATEHXALS AMD 
BlCPOSndl TO BEAT, SPARES. Omt SOORCES OP IGHITXOM. 
Matariala To Avoid: STRCSn OaODXZlHa AGENTS IBS. CRXXHiaiB, 
PEHZAFLDORIDB. OKTOBR. UXPU8W DXPLTOMm, MITOUUBI TUPLDORXDB) . 
Bazardoas Daeoap Produeta : MBEN IGHXTB) XH nBSBMCI OP OZTBBHrGARBOM 
WnWHIHIB AMD CARBQM DXOEXOM. 
Bazardoua Poly Occurs MO 
OoBditioDB To Avoid (Pelyl: MXLL MOT OOCOR. 

Health Hazard Data 

LOS0«LC50 Mixturo: LC50 (XBIALATIOH. RAT)-S30,000 BB/Ra/4BR 
Routa Of Botry ^ Xahalatioa: TBS 
Route Of Bitzy - Skin: HD 
Route Of Bitzy - XaseaticB: HO 
Baalth Has Acuta And Chronic; XSOaOTTLWE MAT CADSX SOME XBRXTATICM OP 
KOCOdS HOIBRAMSS. XM APDITICHt, COMTACT WITH RAPXOLT BEPMB)XMB GASES CAM 
CAUSE PROfiXBITB TO REPOSED TXS80B. XSOBOTilLBHE ZS MOT lOKBMI TO CA1I8B 
SBHSZTXZASXOM XM BONAIIS. CtTOtBRLT. BZODOGICAL EZPOSORB XMDICBS IBEX'S) ARB 
MOT AEPLXCABLE PGR ZSOBOTZLnB. 
Carcinogenicity - MTP: HO 
Careinogemcity - ZARC: MO 
Caxeinogeiiieily OSA: MO 
Ezplaaation Carcinogenicity: ZSGBOXLERE ZS HOT POORD OH THE POLLOMZMB 
LZBTS: PEDBRAL OSHA Z LIST, MTP, ZARC. CAL/OSHA. 
Signz/SyMPtoaa Of Overaaqp: XRRlTATiOH OP MDCODS mBRAMBS; TROSTBXIR TO 
EZBOSBD TO TZSSDE. 
Med Cood Aggravated By Ezp: ACOTB OR CHROHXC RBSPIRATORT COTOITXOHS MAT BE 
AGGRAVATED HT OVEREXPOSORB TO THE UUMPdHEMPS OP THIS PBODaCT. 
bergaacy/PLrst Aid Proc: AJHfZHZSIBR OKTOBl. IP MBCESSABT; TREAT SZMPTOKS; 
REXJOCE OR ELZMXRAXB BXPOSORB. ' 

•sasssnswHi 
Precautions for Safe Handling and Use 

Steps If Hatl Released/SPill: EVACUATE mHBbOCATB AREA. OMCONTHCLLED 
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RELBMES smmo BB MgSFOHDBD TO BT TRBXIBD mtSaiMRL OSXHO HtB-PLMMBD 
PHDCBPUBBS. FROPBR FROTBCTXVB BOUIWBirr BaOOIO BE ISBD. ZE Ca^ OF QBS 
RBLBBSB. CLBMl IBB AFFBCTBD AUB. mOXBCT PBOFLB BHD RBSPOND. 
iMutxmiiziaa Ag«it: nam SBBCIFIBB n mrnncram. 
But* Disposal Method: NBMTB DISPOSAL MUST BB XM BCCXM>DMia8 NITB 
APlnnPilIA.SB LOCAL, STATB AMD nBOIAL RBOOLATZOMS. REniBM CSLXnBMS MXTB ANT 
KESZIIOAL FRODOCT TO AXE LXgoiOB. 00 MOT DXSPOSB OF LOCALLY. 
Freeaatioas-BsDdling/Storiiiff: STGRB UFRIOBT A niOiLT UBUUUtt) TO PBBVBBP 
FALLXNB ON BBZRB KHUCAKD 09BR. STGRB I« A COOL. XSY. MBLLr-VaniLATED FLAQ 
ANAY FBOI SOORGBS OF HEAT. 
Other Preeeutione: KEBP STOBACB ABBA CUaUl OF mmZALS MBXCH HAY BOIDI. DO 
HOT AUXIH ABBA NBBRB CYLZHDBRS ABB BTCKtD TO EACBBU IBSF (S2C) . STORB 
CXLUDBBS ANAY FNOM BBAVXLY TBAmCXBD AREAS AMD EMBBCBKY BEITS. PBOTBCT 
AGAXMSr PBYSICAL DAMAGE. 

COBtZOl 

Bsspiretory Protection: MAJMZAIM CBCPBBI LBVBLS ABOVB 19.5% XH IBB 
NGBBLACB. OSB SOFPLIBD AXE BBSPflBATOEY PEOTEeTXON XT 09000 LBVBLS ABB 
BBLOH 19.5% OE OOEXMO WIRNMWX BBSWHUIB M A BBT-EASB OF THIS PBORICT. 
lOLLOir 39 CFE 1910.134 OlE BOOXVALBHT STATE STAMDAED8. 
ventilation: OS BXFLOSXOM-FHOar LOCAL BXEAOST VBNTXLATXaH TO 
iscaoTZLTO caMcnxKATxdN not BCBEDXHO ZA OF i.ii%. 
Protective Gloves: L8ATHBE GLOVES HHBT WAWPLTWB 
B/e Protwtien: SAFBTY GLASSES. 
Other Protective BqoipaMnt: OBB BODY PHOTBCrxON 
COTTCH eLOTBXMG BBCOMiBHDBD TO PEBVair STATXC BDXID-OF. 
merit l^ienic Practices t MASN HASPS AFTn HAMW.tWB ASP 

XSJUSIDKR F^^SIIBI00 UVQ 

Suppl. Safetv A Baaith Data: SHO P/B 18: lOl-SSO-M. MSOS BY MPR 
" -BOBOnLBMB: PBYSICAL & FXU DATA AREAS ABB FOB POBB 

TUS HSH IS POE A CXLZSDBE CONCAXKZNB 75«150 PPM (<1%) OF 

Transportation Data 

Data Eeviev Date: 97331 
DOT PSH Coda: DQO 
DOT Proper Shipping MBM: CGHPEBSSED GASES, H.O.S. 
DOT Class: 3.3 
DOT ID Muster: T2H1956 
DOT Label: NaNFLAIBIABLB GAS 
TM1 fgg Gbda: HQH 
XMO Proper Shipping MSM: COMPEBSSED GAS, H.O.S. o 
IMO Eegulatiens Page Hiater: 3124 
jm OH Muster: 1956 
Xk) VB Ciass: 313.3) 
i30 Subsidiary Bisk Label: -
ZATA PSH Code: EDO 
lATA OH ID Masber: 1956 
XAXA Proper Shipping Maan: COHPBBSSED GAS, H.O.S. • 
ZKOi OH Class: 3.3 
ZATA Label: WR-FLAIBIABLB GAS 
AFX PfflT Code: HDO 
AFX Prop. Shipping Hame: OOMPBBSSED GAS, H.O.S. 
APT Class: 2.3 
AFX ID HUnter: aH1956 
AFX Basic Pac Bef: A6.3,A6.S.A6.7 
H.O.S. Shipping Mane: COHTAXHS ZSQEOnLEHB AHD AIR 
- 'iitional Trans Data: CXLXBDEB COHXAXHS 75-150 FPH XSOBOTYLENE XH AIR. 

•GBT OF GAS MIA'I'UMB XH EACH CYLZHDEB IS 0.6 LBS. NT OP EMPTY GYLIHDBR IS 
^.4 LBS. 

Disposal Data 
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l.abcl TES 
Sate: X9Xaa91 

Uibol statue: P 
CaoMB sua: ISQBinnaB 
CSiraaic Haaard: HKi 
Slaual Word;. MMKIRKI 
Acute Balitltb Bazart-Sli^t: X 
Contact Aaaxd-Sligiht: X 
Fire Basard^Heaa: X 
Xeactlvity Haaard-Sone: X 
S^ial Saaaxd Preeautiona: CUIWWM UHUBX PBSSSOilB! IflQBUTtUHB MAY CAOSS 
sQMi xudCATxai OF ixicous MamaAMss. n Aooimas. COBTACT win XAPIOLY 
Bmwmdb OASES em CAUSE pmsiBm ib xxnsib TXSSUB. xsasunmB xs BOT 

TO CAum sESSxnxATZOB XH Hamas, CUEREHTLY. BicxdoeicAX. 
BXSPXRATOKY SYSTBH.. FIXST AID:. AiailltHCTR OOCYQEH, IF WSPBSSMCf; TRBAT 
SYaPTdBS.f KEEXICE OX WiiHTHATE EPOSORB-. 
Frotact Eye: Y 
Fxetect Skin: Y 
Frotact Reepiratexyi Y 
Label XWw: AZR UOOIOE AHERIGA OORF^nibY BX6 
XMDOSTRXES 
Label Street: 3S3S H 12TB ST 
Label F^O. Boat: 3047 
Label City: HODSXaV 
Label ScAte: n 
LateZ Sip Code: 77353 
Label Cooatxy: US 

EMBXSency BUBdaar : 800-424-9300 
Year Procured: 1995 
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BKCBMttCH — CALZBMnai GM.HETBJnE 2.5% IN AIB 
MMtBZiO. MIXTT OKTA SBEKT 
NSR: 6830000000172 
Hanufaeturar's CASE: 05083 
Part No. Indicator: A 
Part mart>ar/Trad« NOM; CMJBNAriON 6Aa,KETBMtt 2.5% IN AIR 

Genozal InXozution 

Ccaqpaay'a Baaw: BATHAAACIi INC 
Conpany's 8tr—t: 625 ALPHA ON 
Cqaipaay'a City: PXTTSBDMB 
Ceai^y'a Stato: PA 
coqpany'B Country: PS 
Co^Muya Sip Code: 15238 
Co^Muy'a Baerg fb 8: 412-963-'2223/800-424-9300(CHEMTIISC) 
Ceaa^ya Info Ph •: 412-963-2223 
Xacord No. For Safety Kitry: 001 
Tot Safety Entriea Tbia Stk8: 002 
Status: SB 
Date USDS Proparod: 03PEB92 
Safety Data Review Date: 14SBP94 
Supply Iten Nanager: CX 
USDS Preparer^a Haaaa: 
MSOS Serial HiaNer: 
Opacification Mueber: 
Spec Type, Grade, Claaa: 
Bazard Cbaraeteriatie Code: 63 
Unit Of laaue: EA 
unit Of lasue Container Qty: DNRNOMN 
Type Of Container: Cn.nn)EN 
Mat Dait Height: aNRROm 
NRC/State Licepae Muatoer: MOT REIXVEMT 

Xngzedients/Identity Ihfemation 

Proprietary: NO 
Ingredient: NETBMIE 
Ingredient Sequence Miater: 01 
Percent: 2.5 
N30SB (RTECS) Nuaiber: PA1490000 
CAS Nober: 74-82-8 
dSBA PBL: HOT BSTABLISHBO 
AC6IB TLV: ASPB»a»NT; 9394 . 
Other Reconended Llaiit: NOME EECCMIEMDED 

Proprietary: NO 
Ingredient: AIR, RBPRIGEEATED IZflOXO: AIR OOHPRESSBO (IIR1002, DOTI: AIR 
BXFRIGBRATED LIODIO (CRTOGENIC LIOOIO) (ONIOOS) (DOT) 
Ingredient Sequence Nuaber: 02 
Percent: 97.5 
MZdSB (RTECS) Niadier: AX5271000 
OSBA PEL: OMEMONN 
AC6ZB TLV: omCMOIIIM 
Other Recieeiiiriilad Libit: MORE RECOMMENDED 

Physical/Chaaical Cliaracteristiea 

Appearance And Odor: COLORLESS. ODORLESS, TASTELESS COMPRESSED GAS IN 
CyUNOER 
Boiling Point: -260r (CH4) 
Vapor Pressttze (Ml Bg/70 F): GAS 8 20C 
Vapoz Density (Aiz-l): 0.991 
Specific Gravity: 0.673 RB/M3 
Deecaqpositian Tenpecature: ONEMONN 
Evaporation Fate Aiul Ref: GAS 
Solumity In Water: NEGLIGIBLE 
Percent Volatilas By Voliaaa: 100 
Corrosion Rate (IPT): tmiQKMN 

hap:/Airi.iiva.eduAnsdiAi/(^09/'i|395JNBiI 3/23/99 
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Fix* aad Eiqalesion Raxaxd Data 

Flash Feint: -30€F,-188C(CH4) 
Flash: Feiat Hatbod: OC 
Lowes Cxpleaiva Lijoit: 58 {NBTBMO:) 
Oppar l^leaiva liait: 19% (HETIDtii) 
Extiagaiahlag Media: THIS GhS IS KT ILMOnBU (2.9% METBHMB ZM KXta UI^ 
9%). COOL Fxu-sxFosB} coHxiaiicM •xn iiiinR. 
S)^elal Fira Fiphtiag Free: WEAK FROIECTXVB CLOni^ a HZOSB-AFFROVBO 
SELF-COMTAZMEO WEmim AFFAMTOS 0FE8AX1B IE * FRE5S0RE HOOE^ OiSE 
SHZEUaiW TO FIlOnCT FilCM CXUBCBll BCFLCaXOB. 
Oauual Fixa And Eapl Eaxs^: COM^Sn AXR/MBTBME HXXnUBS AX BZOE 
PBESSQBE MILL ACCEURATE BOIWZIIC OF OTBER KARRZALS. OAS CZLZNDERS EXFOSEO 
to riag HAY vnrr AAFZDLT OK EEFLOBE. 

SaaetiTity Data 

StabUity: TES 
Cend To Aaeid (Stability): HEAT, FLAMES 
Kataxials To Avoldi onaiCMN 
Kaxatdous Deeeap Fxedncts: UNAMURH 
Haxasdeua Fely Occur: MO 
CenditioM to Aueid (Foly) : MOT KHJEVHIt 

Hoaltii Baaard Data 

LSS0-LC90 Mixture: 
Meate OX Entry - Inhalatlaa: MO 
Route Of Entry - Skin: NO 
Route Of Bitry - Zngestien: NO 
Health Bar Acuta And Cbrenic: TA86EX QHOAHSsHOHB. ACOXS-
moni OR EXFECRD. XMaALAtZOM:MOIiE. METHAIfB Z8 A MOIHTCEZC SXMFUB 
ASFBXXZANT. THE CCWCEMtRATZOM OF METBAME IN THZS HXXTORX ZS TOO LOB TO 
OBFRXSS OXyn CORCBMTRAXXaH. ZRaSTXai:aoT AFFLZCABU. TBZS XS A OAS. 
CHROMXe- NOME BHOHM OR BXFECTED. NETEAME XS A HqM>taEZC CAS. 
Careinogaaieity - HTF: NO 
carcinogaxileity - ZMC: NO 
Carcinogenicity - OBHA: BO 
Ee^lanaticn Carelnogenlclty: NCME 
Signs/SyBptoaui Of Overexp: NOME 
Ned Cond Aggravated By Eap: MOB nOHN OR EXFECTZiD. 
Beergeacy/Firat Aid Froc: NOME HBEORD. 

Frueautioaa for Safe Handling and Dae 

seeps Zf Natl Released/Spill: MOHE HEEDED. TBZS MAXERZAL XS HCH-TOXZC AMD 

Neutralixiag Agent: MOT RELETEMT 
Haste Disposal Method: DZSFOSB OF ZM ACCCROAMCE RZTB ALL LOCAL. STATE AMD 
SESBRAL liBGOLATZdlS. 
Freeautioas-Buedling/Storing: STCRE CXLZMDER8 SBCORE, AMKZ FROM HEAT S 
FLAME. STORE ZM COOL AREA. STORAGE TEMFERATORX 8B0DL0 EXCEED 130F(S4C). 
Other Frucautions: DO NOT tmOF drLZMDBRS. HASH BANDS AFTER BAMDLZBS 
CFLZMDERS. FROTECT TROH FnSZCAL DAMAGE. FOR ADDXTICRAL HARDLZMC 
RECOMCMOiaXOM CM CQMFRESSED CTLXMOXlM, CQMSOLT COHFRESSED GAS ASSOCXATXCM 
FAMFBELET F-1. ^ 

Control Measures 

Respiratory Fxotoetion: NOME NEEDED. 
Ventilation: NO SFECXAL VEMTILAtZaH REOOZRSD. 
Frotocdiise Gloves: LEATHER RBCCMSNDED ICR BAHLZMC oaZMDER 
Eye Frotection: RFFROFED SAFETY I^SBS RECGMIEHDBD. 
Other iPsotective EguipoMnt: SAFETY SHOES m BEAldtMG FROEBCTZGH 
Noxk Byglenie Freetiees: (OE FROFSR CARE NHEM RAMDLZMG CYLZMOBRS. CLOSE 
CYXZMOER (MVES HHEM MOT ZM OSE/EMFTY. DO MOT DEFACE CYLXMDERS OR lABBLS. 
suppi. Safety C Health Data: CCMTEMTS OMDER FRESSORE. DO MOT FOMCTDRE. • 
NEVER THRdH CORTAZMt» IMTO FIRE OR ZNCZRERATCR. OSE A FRESSORE REG(jLATaR 
MBEM COMMECTZMG TO LONER FRESSORE FIFING SYSTEMS. OSE A CHECK VALVE TO 
FRXVEHT BAOCEiOH. 
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Trauportatlon Data 

Tzana Data Rcriaw Data: 94257 
DOT FSN Coda: OQQ 
DOT ttoper ShippiB9 Hana: CGNPRBSSEO GMES, M.O.S. 
DOT Clasa: 2.2 
DOT 10 IhaHbar: 1911956 
DOT labal: MOHSUMABU GAS 
ZMb rsn Ooda: XOH 
IMD Fzeper ShXpptag Hana: OQMntSSSED GAS, M.O.S. o 
XMO Sagulatiena fmg* HuiAar: 2124 
XMO OH Mvaibar: 1956 
ZMO OH Claaa: 2(2.2} 
XMO Subsidiary Misk Labal: -
IMA PSH Coda: HDO 
XATA OH ID HO^r: 1956 
XAIA Proper Shipplas Mana: COMPRUSKO GAS, N.O.S. * 
lAXA OK Claaa: 2.2 
ZA3A Labal: MOH-ftAMlABIX GAS 
AFX -PSM Coda: HDO 
An Prop. Shipping Maaw: COMPRESSSO GAS. N.O.S. 
An Claaa: 2.2 
An ID Roabaz: 091956 
An Basic Pac Raf: 6-6,6-8, 6-10 
M.O.S. Shipping Maaa: MnHRMC (2.51, A2A (97.5%) 
Additieoal Trans Data: THE HZXTDRX IS MOT PLAMIABLE. 

Disposal Data 

Labal Data 

Labal Requirad: TBS 
Tachaical Rariaw Data: 14SSP94 
•PR Labal Mbar: HOT REUEVEHT 
Labal Status: r 
C<non Nana: CAUBSATZOH GAS.HEIHANB 2.5% ZM AZR 
Chronic Bazard: HO 
Signal Hozd: HOME 
Acuta MealCh Bazaxd-Mena: X 
Contact Bazazd-Hona: X 
Fira Hazard-Nona: x: 
RaactiTity Basaxd-Hdna: X 
Spacial Hazard Pzacautions: TARGET ORGAMS:BGMX. ACOTE- ETE/SiaM:MCMS KNOBS 
OK EXFECnib. iMBALAinaH:HaRE. MrtBAn ZS A MOH-TOOUC SlHPtB ASPnXXNR. THE 
COMCBHTRAZZOH OF lATHAME ZH T8ZS HZXTDRX ZS TOO LOH TO DEPRESS OOCTGBH 
OSiCEIITRATZOH. ZMGESTZaM:HOT AFFLZCABIE. THIS IS A GAS. CHROHZC- Man SNCHH 
OR EXPECiEb. KETBAMB ZS A HQH-TOaUC GAS. STORE CTLXMDERS SElCXiBX, AHMT FROM 
BEAT C rum. STORE ZM COOL AREA. STORAGE TEMPERKTCniE SHOnJ) MOT 
130F(54C). IM CASE OF SPILL: MCHE HEEDED. THIS MATERIAL IS HOH-TOKIC AMD 
MOM-FAUIMABiB. nRST AID- HOn HEEDED. 
Protect Eye: T " 
Label BasM: BACHARACB IMC 
Label Streat: 625 ALPHA OR 
Label City: PITTSBORC 
Label State: PA 
Labal Zip Coda: 1S23B 
Label Country: DS 
Labal Eaergancy Musber: 412-963-2223/800-424-9300 (CBEMTREC) 

htmr/Atin iivm ediiAnwh/h/nTOQ/n'^O* A*,,,! 
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# 
•••• MATERIAL SAiCTY DATA SHEET 

Nitric Add 
16550 

*•*« SSCTXCN 1 - CKEKZCAL PaODUCT AND COHPAKY XDERTXFICXTXCm •*** 

MSDS Utaac! Hltrlc Acid 
Catalog NUaftiiarS:: 

S71972, S71972-1, 575623-^2, S75623-3, S76523. A19BC 212, Ai98C-212, 
A19BC212, Xl9fiC4Z 212, A19BC4X212, A200 2l2, A200 500, A200 612aAL. 
A200-212, A20p-5q0, A2p0r6i2d^ A3CiO>«120AL, A20b-612GL, Aa00212, A200500, 
A2006iaGAl.. A2bOG>3.5, J^bOC-2i3; A2b6c«X 212. AaO0C4X212, A200C4Xai2 1, 
A2qOC4X3.i21, A2QK4X3122, .:;A2^^0^^ A206FP SDO, A200FPS0b, A200J500, 
A200S SbO. A3bOS-3.i5^ A;200a-212, A2008-S00, A2aOSiX212> A200S4Z3123, 

. A20dS4X313L,' A2d0S$Pd,,A2OO6X 212,: A200St-21. A206SX-212. A200SZ212, 
A200SZ2120i, A300SX312I«, A306C 212, A206C-212, A206C212, A206C4Z 212. 
A306C4X312, A467 sod, Aa67'l, A467-2, A467-2S0, A467-Sd0. A4673, A467S00, 
A4B3 212, A483-212, A4B3212, A509 212, AS09 212 002, A509 500, A509T2i3, 
A509-5db, AS09213. A5092i2 002, A509212001, A509212603, A509212003, 
A509212004; ASQ92122005; A5d9212&C, AS09S0O, A509SK212, S71972-11IF*, 
8719721, S71972iW, S71972in?, S7t973iir«. S71972SC 

SyiuwiyiBS; • 
Aaotic acid, eogravara nlerata, taydrogan nitrate. 

Conpany Xdantification: PistMur Scientific 
1 Reagignt lane 
PairiaMa, N3 07410 

Fox information, call: 201-790-7100 
anergeney pKnter : 201-r796-7i00 
Fox CHEMTRBC asslstanica,. call: 800-424-9300 
Fox International CBBirnxSC asaiatanee, call: 703-S27-3B87 

**** SBCtlOS 2 - CQHPOSITIOS, IHFOSMATIOM Of XMQREDXBNT8 

CAS* Chanical HSme % EZMBC8* 

7697-37-2 Hltric acid 69-71* 231-714-2 

7732-18-5 Hater 29-31% 231-791-2 

Hazard Synbola: O C 
RiOk Phraaea: 35 B 

»**• SBCTIGM 3 - BAZAROS Xr*EHTlFICATIOII •••• 

EICBfiBBCY OVERVZBN 
Appearance: clear to yellow. 
Ilangor! Strong dad^^zer. Contact With other material may cauae a 
fire. Corroaive. Cauaea eye and akin bums. Causes digestive and 
respiratory tract burns. 
Target Organs: Mone. 

Potential Health Effects 
Eye: 

Causes severe eye bums. May cauae irreversible eye injury. 
Skin: 

May cause,aevcra akin irritation. Causes skin bums. Kay cauae deep, 
penetrating ulcers of the skin. 

Ingestion: 
Cauaea gaatrointeatinal tract bums. May cause perforation of the 
digestive tract. 

^ttp: cZ/www .oncp.edo/honid^w£^acid Jitm 10/13/99 
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Inhalation: 
hay h* tatal i£ inhalad. Effacta nay be delayed. May cauac 
irritation of the reeplratozy tract aith. buxai^ pain in the nose axid 
throat, eoughing, aheesing, shortness of breath and pulmonary edema. 

Chronic: 
Repeated inhalation nay cause chronic hrotwhitis. Repeated exposure 
may cause erosion of teeth. 

SSCTIOM 4 ̂  FIRST AID MEASimBS 

Eyes: 
Flush eyas with,Dlanty of aster fpr at least IS minutes, 
oceasioxial.ly lifting the u^er and lower lidS. Get medical eld 
isoSedietely. Do' MOT allow ludcthg i.o rub or keep eyea closed. 

Skin: 
Get medical aid inmedlately,' Flush skin with plenty of soap and 
water , for at least IS minutes %diilc raonving eontaiolnated clothing 
and shoes. Hash.clothing bafora reuse. 

Ingestion-;. 
Do NOT Induce vomiting.. If victln is conscious and alert, give 2-4 
CvpfulS of stllk or water . Hcvei' give anarthlng by mouth to axx 
uneoxiscious person. Get medlcel aid isnediataly. 

Inhalatipn: 
Reinova from eacpoeure to fresh air inmedlately. If not breething. 
give artiflci^ resRlratian. If breathing is difficult, give oxygen. 
Get mescal aid. 

Notes to Fhy*ielan: 
Treat syaptanatlcally and supportively. 

SSCnOH 5 - FIFE FIGHTING MEASURES **•* 

General Znfoznstion: 
As in axv fire, wear a self-contained breathing apparatus in 
pressura-demshd. 'MSHA/NIOSR (approved or equivalent), and full 
protective gear. Strang oxidisar. Contact with coshustible materials 
iny eatup. a: fire. Use water spray to keep fire-exposad containers 
cool. Substance is noneoaibustible. 

Bxtinguishi^. ihidis: 
Si^stshce is noocoshnstihlej use agent most impropriate to 
eactinaui:irii. surxouniding fire. 

Autoignitlon Temperature: Not available. 
Flash Feint: N^ avallshla. 
NFPA Bating: Stot putnllshad. 
Explosion Limits, Lower: Not available. 

U)(ipez: Not availehle.. 

•••* SBcnON 6 - ACCIDENTAL RELEASE MEASURES **** 

General Information: Usa proper personal protactive aquipnent as indicated.. 
in Section 8. 

Spllls/Leaks: 
Absorb, spill with inert naterlal, (e.g., dry sand or earth), then 
place into a eheaical «Mte eantalxw. Nautraliza apill %fith sodiun 
bicarbODeta. A vapor suppressing. fOem nay fch u'sad to reduce vapors. 

**** SECTION 7 - HANDLING and STORAGE 

Handling: 
- Hash thoroughly after handling. Renove contSninated clothing and 
wash befora reusa. Use with adequate ventilation. Do not get in. eyes, 
on skin, or on clothing. Keep container tightly closed. Do not ingest 
or inhale. 

Storage: 
store in a tightly closed container. Store in e cool, dry. 

itq9:/Avww.imcp.eduAioine4>wf/niacid.htm l(V13/99 
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well-vwdtllatcO arc* away frea inconvatlbla substaneas. 

SBCTIOS 8 - EXPOSURE CONTROLS. PERSOmL PROTECTIQH •••* 

Baginearins Controls: 
Use adaquata g«iaral or local axfaauat vantilatlon to kaap airborsa 
concantrations below the pamissible exposwra lladts. 

Exposure Lisiits 

Chemical Mane ACGIB MiOSH OSHA - Final PELS 

Nitric acid 3 ppn ; 5.3 2 ppm TWA; 5 3 ppm TWA; S 
ag/ffl3j 4 ppsi mg/m3 TWA; 4 ppm mg/m3 TWA 
STEL; 10 mg/m3 STEL; 10 xng/m3 

'ST^ STEL 

Water none listed none listed none listed 

OSaa Vacated PBLs: 
Nitric acid: 
3 ppa THAf S ng/n3 THE; 4 ppm STSL; 10 ng/nd STEL 
Water: 
Mo OSHA Vaeatad PELs aire listed for this cbasdcal. 

Parsoaal Protective SquipsMnt 

Eyes: 

Skin: 

Clothing: 

Respirators: 

Wear appropriate protective eyeglasses or chemical 
safety goggles as described by OSBk's eye and face 
protection regulations in 29 CPU 1910.133. 

Wear appropriate protective gloves and clothing to 
prevent skin aocposuxe. 

wear appropriate protective clothing to prevent skin 
aixposure. 

Follow the OSHk respirator regulations found in 29CFR 
19i0.134. Always use a NIOSH-approved respirator when 
necessary. 

•*** SBCTIOS 9 - PHYSICAL AND CHEMICAL PROPERTIES 

Physical.State: 
Appearance: 
Odor: 
PH: 
Vapor Pressure: 
Vapor Density: 
Evaporation Rate: 
Viscosity: 
Boiling Point: 
Freasing/Melting Point: 
Decospositicn Tenperature: 
Solubility: 
Specific Gravity/Density: 
Molecular Formula: 
Molecular Weight: 

Liquid 
clear to yellow 
strong odor, acrid odor 
1.0 
6.8 ran Eg 
Not available. 
Set avaliabie. 
Set availadsle. 
186.8 deg P 
-43.6 deg F 
Not available. 
Soluble in water. 
1.50 
HM03 ' 
63.0119 

•••• SECTION 10 - STABILITY AND REACTIVITY 

Chemical Stability: 

khtq>://www.uiicp^edu/homeypwfMiacid.btin I(VI3/99 
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Decoqpom# wfaan in eaatnet with air. light, or organic wttor. 
Conaitions to Avoid: 

High tascMxaturoa, lae(>apotible matorlals, noiatura, radueing agants. 
ixuoogpatlBilitlea with Othaf Hat»lala: 

Aataeca with over 150 ehanicai comblnationa. Rafar to BFPA Fira 
Protection Quli^ for specifica. R^eta axploaivaly with organic 
materiala and cdebuatiJbles. 

Hazardoue Oocoapositlan Producta: 
gitrogen'oadidea'. 

Razardoua Polyntarizatien: Haa net bean reported. 

•••* gaCtlOM 11 - TQXIGOUXSZCAL IMFORMaTIOir •••• 

RTECS*: 
CAS# 7697-37-2: Q05775000 Q0590l)006 
CAS* 7733-18-5; ZCOllOOOO 

LD50/I£SO: 
CAS# 77.32-18-5: Oral, rat: UJSO = >90 ad./kg. 
CAS* 7732-18-5; Oral, rat; LD6D - >90 iiiL/kg. 

Carcinogenicity: 
Nitric acid 

Mot listed by ACGIR. lARC. MIOSR, NTP. or OSKA. 
Mater -

Mot listed by ACGIH. ZARC. RX08H. MTP. or OSHA. 
BpidaM>blagy; 

Mo infozaation available. 
. Teratogenicity: 

Effects on newborn; biochemical and metabolic. Oral-rat TDi:,o«3345 
mg/kg (feaaie 18D post). Fetotoxicity: Stimtad fetus. Oral-rat 
TPi:.o*3-llS0 ng/lcg (fanale 1-31D post).. 

Reproductive Effects; 
MO information available. 

Mcurotokieity: 
NO information available. 

Mutagenicity: 
Mo information available. 

Other Studies: 
None. 

•••• SECnidM 12 - BCOLOGlCAIi ZHFOBMATIQN •••* 

Bcotoxicity:: 
Mosquito fish: TLa*72 .ppm/96H (fresh water.) Coc)cle: LC50-330-1000 
ppm/48K (salt water) 

Environmental Fete:. 
NO information raported. 

Physical /Chemical: 
NO information available. 

Other: I 
None. 

**** SECTION 13 - DISPOSAL CONSIDBRATIOMS *•** 

Dispose of In a manner consistent with federal, state, and local regulations. 
RG^ D-Series Maxirtiim Concentration of Contaminants: MOt listed. 
RCRA D-Seriea Ctnrenic Toxicity Reference Levels: Not listed. 
RCRA F-SeriSs: Not listed. 
RCRA P-Seriee: Not listSd. 
RCRA IJ^Series: Not listed. 
Not listed as a material banned from land disposal according to RCRA. 

**** SECTION 14 - TRANSPORT INFORHATIOR **** 

US DOT 

it^;/Aranv.unq).edu/hoiiie^pwf/hia^^ 10/13/99 
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m 

Shippino llWMj ^TRIC ACID 
Hazard Claas: 8 

ON Nunbar: xnQ031 
Packing Group: XI 

UK) 
No inforaation available. 

lATA 
Ho inforaation available. 

RZD/ASR 
No inforaation available. 

Canadian CDG 
Shipping Naae: NITRIC ACID 
Bazard Claia: 8(9.2) 

ON Nuadber: OMIOSl 

• SECTION 15 - RBGOIATQR* INFORMATION ***• 

US FEDERAL 
TSCA 

CAS* 7697-37-2 is listed on the TSCA inventory. 
CAS* 7732-18-5 is listed on the TSCA inventory. 

Health t. Safety Reporting List 
None of the chenieala are on the Health & Safety Reporting List. 

Cbenical Test Rules 
None of the chesdcals in this product are under a Chemical Test.Rule. 

Section 12b 
None of the chemicals are listed under TSCA Section 12b. 

TSCA SiSBificant New Use Rule 
None of the chemicals in this aaterial have a SNOR under TSCA. 

SARA 
Section 302 (RQ) 
final RQ > 1000 pounds (454 kg) 

Section 302 (TPQ) 
CAS* 7697-37-2; TPQ » 1000 pounds 

SARA Codas 
CAS * 7697-37-2: acute, chronic, flamable. 

Section 313 
This material contains Nitric acid (CAS# 7697-37-2, 69-71%).which is 
subject to the reporting reguirements of Section 313 of SARA Title 
III and .40 CFR Part 373. 

Clean Air Act: 
This material does not contain any hazardous air pollutants. 
This aaterial does not contain any class 1 Ozone depletors. 
This matwiai does not contain any Class 2 ozone depletors. 

Clean Natar Act; 
CAS* 7697-37-2 ie listed as a Hazardous Substance under the OIK, 
None of the chamicels in this product are listed as Priority 
Pollutants undar the CHA. 
None of the chemicals in this product are listed as Toxic Pollutants 
undiier the CNA. 

OSHA: 
CAS* 7697-37-2 is considsred highly hazardous hy OSHA. 

STATE 
Nitric acid can be fcnind on the following state right to know lists: 
California, New Jersey, Florida, Pennsylvania. Miimesota, 
Massachusetts. 
Mot present on state lists from CA, PA, MN. MA, FL, or NJ. 
California Mo Significant Risk Level: 
None of the chemicals in this product are listed. 

European/international Regulations 
European Labeling in Accordance with EC Directives 

Hazard Symbols; O C 
Risk Phrases: 

R 35 Causes severe bums. 

itip://www.unq).edu/honie^)we^iacid.htni 10/13/99 
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R 8 Contact with eoobiutihlc aaterial nay cause 
fire. 

Safety Fhcasca: 
t UGR (Water Danger/Protection) 

CAS* 7697-37-3: 1 
CAS* 7732-18-5 J 

Canada 
CAS* 7697-37-3 la listed oa Canada's DSL/NDSI. List. 
CAS* 7733-18-5 is listed cn Canada's OSL/KDSL List. 
litis , product has a WRMXS classification of C. DIA. E. 
CAS* 7697-37-2 is list^ oh Canada's Ingredient Disclosure List. 
CAS* 7733-18-5 is not listed on Canada's Ihgradiant Disclosure List. 

Exposure LiMts 
CAS* 7697-37-3:. OEL-ABAB Republic of EgyptsTHA 3 ppm (5 sv/nS). OBL-
AUSnUjiUAtTWA 2 ppn (S Be/a3);STBL 4 ppn (10 ng/aS) . OEL-BELGIOM:TWA 3 
ppn (5.3 aigysGltSTEL 4 ppn (10 ng/a3). OEL-CZECHOSLOVA]CIA:TNA 3.5 n^/ 
ig3;StSL 5 Kig)mi3. DBL-DENMASXinA 3 ppn (S (^/nl) . OEL-FXNLASD:TNA 2 pp 
m (5 ng/ini) ;STSL 5 jppn (13 ng/sd) ;Skia. OEL-FRMICErTWA 3 ppm (5 B«r/a3) 
;STEL 4. npm (10 ng/hS). («;-(aaBMMI7:lWA 10 ppn (25 ng/nl). OEL-HDMSARY 
: STSL' 5 ibig/Bd. OBXr-JAPANi lMl 2 p|^ ( 5.3 a«/n3 ). OBL-tHE 9BZLIRPXRBS:1W 
A 3 ppn (5 ag/nS) . OEL-WLANDtTNA 10 ng/nS. bBL-RD5SIA:TKA 3 ppn;STEL 
3 ag/ai3.7Skin. OArSiogDSHtniA 3 ppn (S jsg/nl) iSTEL S pgn (13 sg/sd). DB 
L-SNrrZBRLAHD:VHA 2 pipn (5 sg/n3) ;SfEL 4 ppn (1 ag/Bi3>. OSL-THAlLAHDiT 
WA 2 ppih (5 iBg/aiS). bBL-lin«EY:TliA 2 ppn (5 sg/sd). OEL-ONITBD XimPDOK 
:'f«A 2 ppn (5 ng/tB3})STBL 4 ppn (io ng/B3). DEL IR BDinARXA. CbLOMBlA, 
JbRX>AI(, XDKBA check AC61B tW. bBL JS HEW ZEALAND, SXHOAiPbRE, VIETNMI 
check A06I TLV 

SECTION 16 - ADWriCmAL WORMAtlOH 

HSDS Creation Data: 12/20/1994 Ravision *14 Date: 9/02/1997 

The infpziintlcn above ia belisfved to be accurate' and rapreaenta the best 
infomation cuxreptly available to us. However, we aske no warranty of 
narchantabllity or any bthar warranty, egress or isplied. with respect to 
such infornation, and we aaauina no liability rasulting from its use. Daers 
should Bake their owih investigatiaits to detexaina the auitabilit^ of the 
infotnation fbr tbair particular purpoaea. In no way shall Elabar ba liable 
for any claias. losses, or daaages of any third party or for lost profits 
or shy special, indirect, incidental, eonseguehtial or exesplaxy 
damages, hcwaoevar wriaing. evoh if Fisher has bean advised of 
the possibility of such daaagss. 

hnp'i/ww.ancp.edu/hCRKi^[nv£W«ddJ^ 10/13/99 
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RIMINUFACTURER 
Xen-^cGee Cbemiical iULC 
Keir-McGee Center 
Qklaboma Ciiy. OK 731^ 

i- •• r' - a 

(405)270-1313 (24 boors) 

^ Retiratotfae flydrocfaloricacid MSElS table 

CHEMICAL NAME 
HydrocUoric Acid 
Waiex 

CAS NUMBER 
7647-Ql-O 
7732-i«-5 

(Note: See Section 8 of Oils for Exposore Guidelines) 

^ Remm to die HydiocUt^ acid MS^ t^^^ 

WEIGHT % 
25 - 28J 
Balance 

3. HAZARDS IDENTIFIGAIIQN 

c//www.kerr-incgee.coin/insds/5003/cheininsdscbS003.htn)I 10/13/99 
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.oilm or yellow liquid with a sha^, puigeat odm; fumes in Causes severe barns to eyes and sldn. b^Ung 
ism 

cause 

Incaseof a sirin. wear ftaUptoteetiveeQuiDinentfaee Section 8\ 

Reacts with most metals to produce bi^y fliunm^le liydrogen gas which may form an explosive mixture widi 
sir. 

Will not bum in a 

# 

POTENTIAL HEALTH EfTfCCTS 

PRIMAFIY ROUTE(S) OF ENTRY 

InhalatioQ (bteathmg); eye and sldn coni^ ingestion (swallowing). 

DANG^! Causes severe bums, this product is corrosive to eyes, sldn,, mucous membranes. re^iraioKy tract, 
espidia^, and stomach: OnoQic or prolonged exposure may inqntir breadung, or may cause dmmic btoncbitiB, 
dennatitis, or loss of tooth enamel. 

S"*'PTOMS OF EXPOSURE 

Inhal^ion: Bieafld!^ vtqxnfs ormist may cause couching, burning in the throat, or choking. Hi|^ or prolonged 
cjqxMuie m^ caiise fluid in the lunigSi chest discomfort, or difficulty in brealhiitg. Extreme 
overexposure can cause collqsse or deafo. 

Eye Severe bums. 
Contact 
Sldn Itching, severe initation, or buriis. 
Contact: 
Ingesdon: Severe burning pain in mouth, throat, cbe% arid stomach. Swallowing may canse vomiting or diarrhea 

of dark blood. 

MEDICAL CXWDUIONS AGGRAVATED BY EXPOSURE 

Eye or sldn disease, breathing or tespuatoiy disordefs. dij^sdve tract disoidets, or cardiovascular disease. 

REPORTED AS CARCINOGEN OR POTENTIAL CARCINOGEN 

B Not Applicable C»HA 
National Toxicology Progrmi (NTP) International Agency for Research on Cancer (lARQ 

^ nuiTi to the Hydrochloric add MSDS table 

htq>://wwwJcerr-mcgee.coin/msds/S003/cbemm8dscb5003^html l(V13/99 
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4. HRST AID MEASURES 

INHALATION 

Remove from area to fresh air. If not breaking, dear airway and stturt moudh-to-inouth aitifrcial resptration or use a 
bag-mask respirator. Get iirnnediate medical attention. If victim is having trouble breadiing. transport to medical care 
and, if available, give supplemental oxygen. 

EYE CONTACT 

Immediately rinse eyes with water. Remove any contact lenses. Hold eyelids apart to ensure rinsing of die entire 
surface of the eyes and lids with water. Continue fhishiiig eyes widi large amounts of tunnmg water for at least IS 
mimdes. If pbysidan is not available, flush for an addidonal IS nunutes. Get immediate medical attention. 

SKIN CONTACT 

Wadi affected areas witii large amounts of ruimmg water, and soqi if available, for IS riiiniites. Reinove 
contaminated dothing and shoes. Get immrdiatifi medical attention. Wash clothing and decontainitiatB shoes before 
reuse. 

INGESTION 

Give 3-4 glasses of water, but DO NOT induce vomiting. If vomiting occurs, give fluids again. Have {Aysician 
determine if patient's condition allows induction of vomiting or evacuation of stomach. Do not give anytiiiiig by 
month to an unconsdous or convulsing peismi. Get inunediate medical attmition. 

NOTE TO PHYSICIAN 

Chemical of exposure is bydtodilaric add, and possiUy hydrogen diloride, both of which are corrosive to eyes, skiri, 
mucous membranes, and respiratory and gastroesophageal tracts. 

^ Return to the Hydrochioric add MSDS table 

5. RRE FIGHTINQ MEASURES 

Flash Point and Method.... JVA 

GENERAL HAZARD 

This product is not flamnuible but may be involved in afire witii otiier materials. Hydrogen chloride gas may be 
released under frre conditions. Thermal decomposition can produce poisonous chlorine gas. 

EXTINGUISHING MEDIA 

|ttp:/Avww.keir-incgee.com/m8d$/S003/chenansdscbS003.htm] lQ/13At9 
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For small fiies,iise water spray, fbatn. CO^, or diy dieiiiical. For liuge fires, use water spn^, fog. or alcohol foam. 

SPECIAL FlREFlGHmNQ INSTRUCTIONS 

side. Stay 
away from stor^ tank ends. Isolate area umU gas has diiqfwrs^ 

FIREFIGHTING EQUIPMENT 

As in any filre. w^ KlOSH/MSHA approved^ positive piessure self-contained breafliing ^iparatus and fiill 
protective gear. . 

^ Retain to the Hydrochloric acid MSDS table 

& ACaDENTAL RELEASE MEASURES 

Wear appropriate protective e^pmeaf (See Section 81. Dp not touch or walk through spiled matraial. Stop leak if it 
can be done without risk. EvaciiatO ledter ra personnel, or both, to safe area, if possible. VentilatB area. Detennine 
whether spill notificatioo must be made to the appropriate authorities. 

ONLAND 

SmaO Spflb:: Absorb vrith venmiculitB, fuller's earth, or sapd. Neutralitt wife fixnestone, slaked lime, or soda ash. 
Shovel up and place in a non-metal waste container for diqiosa]. Neutralize area, and wash wife plenty of water. 

Utrge Sj^lla: Dike spill area wife soil or sandbap to contain it andprevjcnt its spread. Preyeiit liquid from entering 
seweis or walerarays. ^oay can be used to jbtedc dowii >pq>Qn. 

Remove bulk of tiquid, far example Vrife a vacuiun truck, for recovery or dL^posal. Then flush area with water, and 
neutralize Wasbiiigs wife lirnestone, sldced Ihne, soda ash, or caustic. If pcrizdtted, flush neutralized wafeing to a 
waste treatntete plain; otberv^ trimsfer m a hoensed waste disposal contractor. 

Dispose of all conjuarnnants acoordiiig to federal, state, and local regulations. 

INWATER 

s. Spills 

^ Retprii to fee Hydrochloric acid MSDS table 

itq>-y/www.keit-incgee,comfoisds/S0Q3/dieininsdscbSd()3.htinl 10/13/99 
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7. HANPUNG AND StON/|QE 

HANDLING 

vqxir. imst; or 
levels. W^thbrojii^ : 

?• .ii ..! lb a: " ., .'• II I' 

Product will react voih and foiin hydrogNi igIs wHidi is fUmmable drexplbsire Do oat mix With 
cyanides, so]iides,,drfarxi^^ 

STORAGE 

Keep container tij ill a oonosibD;;;I|n^ areL iBoiate firam iiicoiiqMtible materials fsee Section 101. 
. ir • • 

si • :i I » i •.: 'f- "I '• V. •.! .. 

ENGINEERING CONTROLS 

Uselocal 
(vacooin) tecliiiiiq^ 

It opoadons should en^loy negative pressure 

. :: i> i: . 

PERSONAL PROTECTION 

ReqnratDr tfre 
(73 jvi eiiblie^^ has hm sdected by an 

petiion for: the spec^ ureik ccndi^^ 
Eye 'Vi^iaii 
Protection: 
Gloves: W^iiNtuial robtia'.^zaiioi^^ niinld,.^oiimated wlyetfayleaBj oripolyviiiyl chloride gloves. 

, J SJ it L"' a •'• •11^111 -2 <• m .••• '< * •- ••: «: y i<i •" « {•' i-. n i . =•• •• . . , -1 «• • 

Glothmg; Wearclommg- thiat wdl rprotoct' the' sjdn from' expc^aire to'Ihis' cbeniicaL During emergency or while 

' -i • -1 ! 

EXPOSURE (X)NtROl^ 

^yittp:A r/www'Jceir-incgee.cdnynasds/S(iD3/€beinmsdscli5d03 Jitnd 10/13/99 
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"^etuni to the Hydmdiloiic add MSD$ table 

9. PHYSICAL AND CHEMICAL PROPERTIES 

State Liquid 
Color Colorless or yellow 
Odor Sharp* POBficnt 
Melting Point "C N/A 
Bdling Points 97.0 
Bulk Density, Ih/cii. ft N/A 
Weight Per Gallon 9.49lh/gal 
Specific Gravity « 20 *C 1.14 
Water Solu^ty Soluble 
pH LrosdianO 

^ Return to dm Hydrodilmric add MSDS thbie 

ia STABILITY AND REAGtlVITY 

REACTIVITY 

Stable 

INCOMPATIBILmES 

Conttct vith coimnoii metali, alkali metals or active metals produces bij^y flammable hydrogen whidt may form 
an explosive tnixtuie with av, Reacts widi oxidizen genaatiDg toxic cblbriiie gas; widi cyanides or sulfides 
producing toxic hydiogdi cyanide or hydrogen sulfide gas; and widi fbimalddiyde fonping bisdiiloiromethyl ether, an 
dSHA legiilated c^inogen. 

Amines, acetic anhydride, fi-pFopiolactone, Vinyl acetate, calcium phosphide, alkalies, carixmates, strong bases, 
oleam. chlorsulfonic iacid. 

HAZARDOUS OECOMPOSitlON PRODUCTS 

Thenoal deconipodtion may rolease corrostve fumes of hydrogen chloiide or toxic chlorine gas. 

CONDITIONS TO AVOID 

Avoid contact widi conunon metals, alkali metBls or active metals and heat 

^ Return to me Hydrochloric add MSDS table 

# 

itlp://www.kefr-mcgee.com/imds/S003/d)einmsdscb^3.htinI 10/13/99 
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11. TOXICOLOGiCAL INFORMATION 

RTECSMW40250d0: 

biluiladon LCj^ (human). 13()0 ppn^O mm. 
Urilmovm raamll>^ (inan).—81n^g/kg 
Inhalation LC^ (n^).. .3124:|>pin/l hour 
Inhdatian LC^ (niotUB).... ..2l42 (ipm/30 inin 
OrallDjQ (rabbit)— 1.900 liigAg 

.i •• 

Hydrogen chloride is a sesveie {Mlmoiiaiy. skin, and eye irritant 

^ Return to the Hydrochloric acid M^S table 

12. ECOLOGICAL INFORMATlbN 

Huardous Substances Data Bank 

LCjjj (trout) .........10 ingO/24 hr. 
LCjO (bluegill sunfish)......pH 3.^33/96 far. 
LCyj (shrin^)......— 100-330 ppmMS far. 

Retun to the Hydrochloric acid MSDS table 

13. DISPOSAL CONSIDERATIONS 

RCRA dassification D002 

Retntn to the Hydzochloiic add MSDS table 

c/Avw«r.kefT-mceee.com/msds/S003/chetninsdscbS003.html 10/13/99 
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1' TRANSPORT INFORMATION 

DOT Trapex Shipping Name Hydrochloric acid, soltttioh 
DOTHazaniaa.<is S (Conosive) 
DOTLD. Number UN 1789 
Prokiiig Group n 
Labd(s) Corrosive 
EmeigeiKy lElesponae GuiddTOok - Guide No. 60 

i Return to the Hydrochloric acid MSDS table 

15. REGULATORY INFORMATION 

OSHA HAZARD COMMUNICATiON STANDARD (29 CFR 1910.1200) 

BHazafdous .^Noo-Hazindout 

CERCLA/SUPERFUND (40 CFR 117, 302) 

iiiicdNiniie 

SARA HAZARD CATEGORIES (40 CFR 370) 

BAcute BChronic _^Fire Piessaie 

SARA TOXIC SUBSTANCES (40 CFR 372) 

.Reactive 

SARA EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355) 

3 

.None 

TOXIC SUBSTANCES CONTROL ACT 

T hemical is listed on the TSCA inventoty. 

ht^://www.ken'-iDcgee.coiiVmsds/5063/cheiiinisdscb5003Jitii]] l(yi3/99 
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STAtE REGULATIONS 

Florida Hazardous Substuice List Pri»sent 
Massachusetts Ri{^t To l^w list Extnkxdiiiaiily hazardous 
Miiuaesota Hazardous Sulilstan^ Preiser 
New Jetsey Ri^ To Kiidw ttet Substance No.: 1012; Special Health Hazard: CotoSive 
Fennsylyaiiia Right To Xntm List Ehviionmenta] Hazard 

^ Return to the HydrtxddoricadciMSDS table 

IS. CITHER INFORMATION 

ABBREVIATIONS 

C-Ceiling limit 
N/A.Not^lic^e 
N/b - Not deteriniried 
N/E -Not established 
N/K-Not known 
RQ - Reportable Quantity 
TPQ - Threshold Planning Quantity 

^ Retuan to the Hydrochloric acid MSDS table 

MSDSNaB-5003 
Date Revised: Septeniber 8,1994 
Dateof Essue: Si^itamber 8,1994 
Repiaces: September. 1991 

^ Retutn to the MSDS index 

>:/Airww.kerT-incgee.coin/!msds/S003/chejniiisdscb50Q3.htinl l(V13/99 
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i> 1 
PROSCITECH 

AddrMs P.O. Box 111. ThuiingowaCentral, Old4817 Austratta 

37 Framara Drivei Kelso. Queensland 4815 Australia 

Phone National (077) 740 370 rntematlonal +61 77 740 370 

Facelmlie National (077) 892 313 International +61 77 892 313 

MATERIAL SAFETY DATA SHEET 
Date of issue: October 1997 

Sodiiom Hydroxide 
STATEMENT OF HAZARDOUS NATURE 

H looaaccoMiiig to criteria of Woifcnfe Australia 

B^TTHCAfldN SECTION H 
n^lMNaiiSe Sodium Hydroxide 
OavNaiiMe 

5 1 

(£200.02005 
UJ4.Niiiidwr UNi823 
DanacroiisGeedsClaas: . B 
sndSidMidiiitTRitt 1 ptsdicniiCmie 

IpeiBoaSieliediik INene allocated i 
feto 1 IComnun caustic solution H 

Flijsical Deacrijptjhn iuid Ptopatiei 
Afqpcsrsiice White, odourless solid 
Batiing PeiiitAfeldiig Feint bpl390°Cinp318®C 
Vapour Pressure 0 
Specific Grari^ 2.13 
P PtHUt No data 
FUounaiiility Limits Not determined 

I itip;/Avw\i(r.proscitech.co!n.aii/hisds/c200.htin 10/13/99 
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Solnbill^ in trater IlllgO' 

Other Ptopctties 

Ingredients 
Chemical Name 
Sodiim hydnnide 

CAS Number 
90-100 

Proportipn 
1310-73-2 

HEALTH HAZARD iNFORMATiON 
Health Effects: 
Acute 

Swallowed: 

Eye: 
Skin: 

Inhaled: 

First Aid: 

Swallowed: 

Eye: 

SUn: 

Inhaled: 

First Aid Facilities: 

FRECAUnONS FOR USE 
Exposure Standards: 
Engbmeiing Contnds: 

Personal Protecflwi: 

FlaiimiahiBty: 

Harmfal and may be tesL May cause severe buraing of mouth and stomach. 
May caase nansea and vomiting 
May cause xvere iixitadon or bums 
Nfey caose isevere initation orboms. 
Excessive inhaiatiaD of dust is initating and may be severely damaging to 
respiiatoiy passages and/or lungs 

Do liot induce vomiting. If conscious, give large amounb of water. Fbliow 
with diliited vinegnr. ftuit juice or whites of eggs, beaten with water. 
Immediately fhidi eyes vvith plen^ of water for at least IS minutes. 
Immediately flush skin wife, plenty of water for at least 1S nunutes vdiilt 
ireinbving containinated clotiuiig and shoes. Wash dofeing before re-use: 
Remove to fiesh air. If not breathing, give artificial le^iration. If hteafeing is 
fefficult give oxygen. 

TLV/TWA 2mgAn^ Pernoissible exposure limit (PEL) 2nigfet^ 
Use general or local exhaust ventilatioii to ineetTLV requirements. 

.At 
caocentrations up to tiOppim a hi|^-efiicieiicy particulate respirator is 
lecoimneoded. Above this level, a aelf-oootamed breathing qi|xu>fes » 
advised.'$afety goggles, uniform, apron, robber gloves are recommended. 
Contact wife inoistute or water liuv generate sufficient heat to ignite 
combustible materials. 

SAFE HANDLING INFORMATION 

Storage and Tkunsport: 
Keej> container tightly closed Store in conoskm-ptoof area. Store in a dry 
area. Isdate from incompatible materials. UN1823. DG Class 8. Labels: 
corrosive. 

htq>://www.prosdtech.com.auAnsdste2(X)Jitm 10/13/99 
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Spids and plspoMl: 

FWEipjodcn 

iiNgliiSLllfoA' 

With 
er. 

waia-. J. T. Baker Neutncit-2(R ) 

JDi^pd^ ini,«3and^^ with all^ ̂ lic^le fedoal, state aad local 

iwater. 
. Reacts adft'most metals to produce 

i(MB|eriab:to:^avn^ ::. 
|W^i, stro!^ ksi^, la^conaah^ metds, ccmbiistible inateiids, orgai 

: pMyifiids, adiki, aiiiiiuyiiim, magnesiiuii,'b hydibcai^s. 
,r . V. nil IIV n: «•: j!- •. ^ 4 . -T ; . . »' "• 

lie 

BAnlBMi Todddty IMa: _ 
: • • • . :i 

The infonnatiim puldiii^ iu ̂  Dau Sheet has been conqtiled from dau in various technical 
pubUcatioiis. His ̂  tuc^snre^c^biRty^^tib ^ sajtalnliQr ot this infonnation for adt^cn of necessaiy 
safety precautipiia; We ire!||ye Safety Data Sheets as new infonnatida becoom available. 
Q>pies inay behMKjte . ^ 
St t^pryspitctktanm 

rj/www .prDScitech.com jiiAnsd8/c200Jitm 10/13/99 
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... m :: Ml =" ^ ^ 

. •. ! : .V J' &I ~i -i '• 
..i , = « S -s • .1 K .if .f fi • i 1. • 

~ " HI ill IS I'i I. !'! ''' " 

•d lir 'in * :• 
:« i= lii 'S 1: •' •• "" - '• ''' 

•• - I.- '• 
. .•• IS ?, ••. • • •• C • . ''i • •• •' • • 

ui .! ii; t cifr;:: JXX'IS 
a 1! :• 
Ii. il» 

ZINCACXIA^ •• 
Si !.i •{ 

MSDS Ninnlicn ZllM » imm 
•. ii. . '!. Ii. 
" -.i. •.!• .. ^ 

I. .. Ill '•! IS *!« 

1. iN'oduci Iden^catiim 

CAS rtoaSi 
Mblenllr 

..= hl.M If M. V. •. Mi 

ill -1^ 

mi 
iLi^ PtndDciiaMM: 

IXBiakeK 
MafflDckrodc ̂ 40 

is- 111 Xi • Is : •.! : 
:• I]! r 

4304. 

2. Coi on/lplbm I lit.VII' 

XnoTsdient 

Ziac Acscate 

CAS No 

SS7-34-6 

Fcreaat: Haxardoua 

98 - 10,0% yas 

.1' .- •. 

: n* f: 

3. Bazio^s identillicfittoi^ 
••! i! . T. ?! 7 ":l 'ii ?' " .:= • •'• •• 

EMatFgeucy 

EYES Al® ItESPD^YOR¥ TIUCT. 

JX 

0 i:/Ainvw.jtbiaker.con]ADsds/zll40Jitin 10/13/99 
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Health Rating: 1 - Sli|bt 
naimiiahili^ Rating: 1 - Slight 
Rje^Viiy Rating: 0 • None 
Contact Rating: Z ii-jModeaatB 
Lab PipiectiveEqtiip; GOGGLES; LAB COAT 

Potential Health pllie^ 

Causttimtationtotteitsi^^ tract. Synftonu may include oonghing, dioiti^ of fareadi. 

Irritation of themocous membraoes diie tohydrolyus and forinati<» of addintfae stomadr can occur. 
Large arnounts can produce stomadi cramps, stricture of the esofAagus, nausea, and vomiting. 
Skm Contacti 
Causes inititian to tidit. Symptoms incliide redness, itching. andpaiiL 
EyeOqaitact: 
Causes iibrit^on. ledness. and pain. 
Qutink Exposure: 
No infoniatiaD found. 
Aggravation Of Pie-adMtag Cond 
Persons with pierexistaig skin disorders or impiired respiratory function may be more susc^Ue to the 
effects Of dm substance. 

4. First Aid Measures 
Inhalation: 
Remove to fiesh nr. If not breathing, give artificial respiratioii. If breathing is difficnh, give oj^gen. Get 
medical attention. 

Ituhice vonuting iinmediatdy. as directml by medical personnel. Never give anything by moutii to an 
unconacious pmson. Gm xnetfical attoDtion. 
SlEtaContat^ 

shoes. Get liiedicai: attention. WaA dodiing before reuse. Thoroughly cfean shoes bdore reuse. 
EyoCohtact: 

occasioDally. Get rioedical attention inutiedimdy. 

5. Fire Fighting Measures 
Fire: 
Not ccMisidered to be a fire hazard. 

itlp:/Ainiiw.jtbaker.com/nuds^ll^ 10/13/99 
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Esploeion: 
Not considered to be an exploiidon hazard. 

Use any ineans suitable for cxtiDgaishiDg sutiounding fire. 
SpedUl Infoitintiba:' 
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing 
apparatus widi fiiU facepiece operated in the pressure demand at othre positive pressure mode. 

6. Accidental Release M^ures -
Ventilate area of leak or si^. Wear appropriate personal protective equipment as specified in Sectioa 8. 
Spills: Pick iq) and place in a suititble container for reclamation or using a medtod tbat does not 

excess of reportable quantities. The toll free number for the US Coast Guard National Response Centex is 
(800)424-8802. 

7. Handling iiftd Storage 
Keq> in a tightly closed container, stored in a cool, dry, ventilated area. Protect against fdiysical damage. 
Isolate from incpnqatible substaoioes. Containers of this material may be hazardous sriien empty rinoe 
they retain product residues (dust; solids); observe all warnings and precautions listed for the product 

8. Exposure Controls^ersonal Protection 
AiriKNriw E^posnre Liniite: 
Noneestablisl^ 
Voililtrtiqii Syatem: 
A system of load and/or genetid ̂ aust is recommended to ke^ enqrlpyee exposures as low as possible. 
Local exhaust ventilsrira is genet^y pr^imed because it caii control the emimons of the contaminant at 
its source, preventing disp^bn of;jt into tlm general work area. Please refer to the ACGIH docimKiit. 
Iniustrud VentUat^ A Afan^ qf lUeommmded Practices, most recent edition, for details. 

For conditjons m use where exporiue to tte dust or mist is appaient, ahalf-facc dust/inist respirator may 
be -worm For einergeaeies or iiKtances whm the exposure levels are not known, use a frdl-faoe positive-
pressure, air-supplied respirator. WARNlNd: Air-purifying resteers do not protect workers in oxygen-
defici^ atrnospberes. 
Skin ProtecrioBt 
Wear protective gloves and clean Ixxfy-coveringclodiing. 

Tk. 1 ri [S • MS-j nail, IVyv J! IIHBUIOIIS 

Use diemical safety goggles. Maintain eye wash fountain uid quick-drench facilities in w<xk area. 

9. Physical and Chemical Properties 

lpifrinvw-.jtbaker.comfrasds/zll40Jitm l(V13/99 
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A]qpcanuMe: 
Wbhe oystals or powder. 
Odon 
Sli^ acetic add (vinegar) odor, 
SoluUlfty: 
43g in IdOg water. 
Dendty: 
1.74 
pH: 
No infonnation found. 
% Volatilcs by votaiM « 21C (TDF): 
0 
BoiliDg Pioiiil: 
Decobq)oses. 
Mcltfng Point: 
237C(459F) 
Vapor Dea^.(Alni>l): 
No iidbtinitiaa found. 
Vapor Pieiiiuw (mmBg): 
No mfonnation found. 
Evaporatioii Kite (BaAcal): 
No information found. 

10, Stabili^ Reactivity 
StabOHy: 
Loses water of hydiatioD above lOOC 

Hawrdwiilkoompodl^ Pbodncti: 
I^teshly-fbriibif^ or anc oxide funies at high temperatuies (over SOOQ. 
Haiardoua.Polymer yukUpsis 
Win not occurs 
InconmatiblUlics: 
No incotqpadbflity dda fouikL Oxidii^ agents, zinc salts in general^ alkalis and their carbonates, 
oxalates,' phosphates; sulfides. 
CoofilioittlOAydM; 

11. Toxicological Infoitiiatitfn 

Oral rat: LD50:2510 ihg/kg. Reproductive effects cited. Mutation refarences dted. 

VGoncer Li»ts\ 
DTP Carcinogen--

ttp-J/www.jtbaker.coni/msdsAEll40J)tni 10/13/99 
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Znor«^«nC 

Zinc Acetattt (557-34-6) 

Known 

No 

Anticipated 

No 

lARC Catego]^ 

None 

12. Ecological Information 
EttvironiiiartNl Fate; 
No information found 
EavtroiuiiHital Toal^^ 
No infbimation found 

13. Disposal Considerations 
Whatever cannot be saved for lecoveiy or recycling should be managed in an appropriate and approved 
waste disposal Piocessieg, use or eontaniination of dus product may diuge the waste 
management optioitf. Sttte arid local disposal legulatioas may differ from federal di^NSsal legulatioDS. 
Dispose of container and nnused contents in accordance with federal, state and local requirements. 

14. Transport Information 
Not legulaled. 

15. Regulatory Infonnation 
— NCbeadcal Invsntoxy Status - Part 1\-

IngrccUant 

Ziae Acetate (557-34-6) 

NChemical Ixtveutoxy Status - Part 2\-

Zngredient 

Zinc Acetata (557-34-6) 

TSCA EC Japan Auatralia 

Yes Yes Yes Yes 

—Canada— 
Korea DSZ. NDSL Phil. 

Yea Yes No Yas 

\FederaI. Stata & International negulations - Part 1\ 
-SARA 302- SARA 313 

Ingredient RQ TPQ List Chesdcal Catg. 

Zinc Acetate (557-34-6) No No NO 

\Federal, State » International Regulations - Part 2\-
-RCRA-

Ingredient CERCIA 261.33 

Zinc Acetate (557-34-6) 1000 No 

Zinc cciqpoun 

-TSCA-
B(d) 

No 

i://www.jtbaker.coiii/nisds/zl 140.htm 10/13/99 
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Cliwnical WMlpoiu Convantion: Mo TSCA 12(b): No CDTA; Mo 
iSARA 311/312: AcuCo: Yes Chronie: Mo Firo: MO Proasuro: No 
Rr tivity: No (Klxtoro / Solid) 

AustraBan Haachem;Cbde: No information found. 
PdisoliScliidQie: NoJiifc^^ 
winiis: 
This MSDS has ben prqpand acboidihg to the hazard criteria of the Controlled I¥oducts Regulatioiis 

m 

16. Other Ihfmimlioii 
NFPA RatlDgat'Hdallh: 1 Flaaunatality: 0 Reactiviiy: 0 
iMflaairflWitfiaiig: 
WARNINGl HAlUdim IF SWAIXbWED OR INHA^ CAUSES IRRrfATION TO SKIN. EYES 
AND RESPiRATORY TRACT. 
lAbd Prenaii^iidaHi: 
Avoid contact adthieyes. akin and clothing. 
Avoid breathingvddsL 
Keq) containntBdaad. 
Use only witii ade^te vemilatioiD. 

, Wadidionnji^y after baiidlihg. 
LabdFi^AlR: 
In case of contact, imrnisdiiaidy flttth eyts or akm with plen^ of water for at least IS minutes. Remove 
containinated'dotiyiigiand sh^ clothing before reuse, iinhalecU li^ve to fresh air. If not 
breatfaini^ giveiiiriifl^ difficult, give oxy^. If swallowed, induce vomiting 
immediately'asiidiiecled 1^ medical penonneL Never give anything by moudi to an unconscious persoiL 
fo an cases, gnt inedical attntioo. 
Prpdiict Usat . 
Ubotatdry Reagent. 
Rcfvlilbn 
New 16 section MSDS fomud, all sections have been revised. 

Maffindoodt )fod(cr,:iiK. ptOviin die hdbimialioii contained herein fo good foidi bnt midus no 
rcprawiiAii^ ia (Q Ra OOiipii^^ Tldi iBiinntifnt fa oaIy..as n ( 
tol 

THE INFORMATiON REFERS. 
ACCORDiNGLV, MAmNCKRODT BAKER, INC RTLL NOT BERESPONSDLE FOR 

ttp:/Avww.jtfaaker.coin/hisds/izlI40.htni 10/13/99 
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f *N 

Pirqiarad by: Strategic Services Division 
Phone Number; (314) S3M600 (U.S.A.) 

r 1 

.t^'7/www.jtbakerxoinAnsds/zl 140.htm 10/13/^ 
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M<^erial Safety Data Sh^ 

Sulfuric Acid <98% &m) 

m 

• HMlth: 80032.9024 

PRODUCT NAME— StWiric A&M, Goncantntod 
CASNb.—TttMM 
OHEMIOAJ. FAMILY:— ir«>fgiriic A^ 
MQ^CUUW WEIGHT--^,96 
OHBtilCiAL l4AlilESyiuifc AGM 
FORMULA-Hisq,; 
SYNONYMS mdt ViUial.';BMI|Biy Add 
DOT GLASS —ConbdM Material. UNIBSO 

: i" i'i «: v: ' i .. 
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Hajtardous Ingradlenta 
(TypteaO 

CasNo. 

SulfuricAdd S3-M 7664-g3-B 

OOm IngndiMits (TypteaD 
Water, approximate 2-7 7732-28-5 

NOTE CMtemaiaiirib ac<4 a aut;|M to Ite na»rtiV of SecXlm 3f5 (tf ito Bnaipmy Mnnrv 
imanaawefRPrntsfz 

BOIUN6 POINT— 535 - 586—P 
SPECIFIC QRAVfTY (H^O»1)—1M 
VAPOR PRESSURE. miTt Hg. 77—F—Lass thani 
PERCENT VOLATILE— 0 at 77 —F 
SOLUBIUTY IN WATER — Complete 
PK 1% SolutlDn—Apprinx.1 
APPEARANCE AND ODOR - Ctear, oolorteas. odortose oily liquid 

( . 

•" IP 

FLASHPOINT —Natl 
FLAMMABUE UMITS -^>4014 

materiala. Contact with; water caMeee evolution of and may cause apattefirn. Heat of a fire cotdd cauaa evolution of auVuric 
• - - - ... . e«h*W i-e - «»• - - IK-. ft, or to iiu8n;aciQ opM nofn uio 

STASILriy — SuKuitc acid is stable under normal conditions. 

NCOMPAHBILrTY (Materlais to avoid)—Reaction with mariy metals may cause aivolution of flammable and explpaive 
lydragsn gas. Contact.with sbong ollaife, strong oiddizare. or cotnbusfible materiala may cause spattering of the add and 
beratlon of heat Contact with sulfktaa or cyanides may cause leleese of toidc i 

IAZARDOUS DECOMPOSfnON PROOUCTS—At very high tempeiBturss may release sulfuric dioxide or sulfur tiioxide. 
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HAZARDOUS POLYMERIZATION WU not occur. 

• y w • t: i:; • 

i- • 

OSHA PEHNnaaiE EXPOSI^ ii4T ipn,ApQiHlvy—u atlmMMgiMd«M|ng« ofl rngMti. Tiw ACOM aiieii Tm IMi (STEU Is 3 mg/mp. 
Sulfuiic SUM to not consUered tp tit a;cano0f<«ausing material by OSHA, NIOSH, or lARC. 

!• 
ROUTES OF ENTRY—Lungs (braathlng), mgMtion (swallowira 

EFFECTS OF OVEREXlPOffl^VE —i Stt^Tma: CaMsas d^, aevera bums to all lissuo. Contact with eyas may cause nvera 
ii^ or bfindness. Swi^kwing eaiWBf seyara Itjuni' or death, inhalation d .add mist niay cause aeimm da^^ lun^ and 

. Leiw TamriRej^ted or pidion^ exposure may cause inttaUdn to the sMn or eyes, liing cbrigaslion, or 

SKIN AND EYE IRRrTATION DATA Rahbtl 2S0 mg - SeMie Irritalion. 

TOXICITY DATA—Oral, rm IZtSO: 2.140 mg/Hg. MtaMlon. iM LD5(b 510 mgAnhe houia. 

EMERGENCY AND FlRiBT AlbrRROCEEXlREB r^ Fiuah thomughiy immacBalely with large amounts of water for at least 
15 minutes, irkAkifng u^ ̂ jisye^, Get^miic^ iittsh^ immediately. SUK Flush imrnedately with water for 15 minutes 
whiie temciving coifitaminated dojHrig; Get medical atlantiwvW nritatibn or pain persist AtgaaiSeh: DO NOt INDUCE 
VOMfrtlNQ or giw biMibonalie to neiMGze. If olMiscibus, la^ amounts of Water or ihllk. Never ̂  anything by mouth to 
an unponscibus peiBM. IGM imWdicai atlenUbn immedialely. Mtaiatfwi; Remove to fresh air. If irrttation or brealhlng dfffleultlee 
occur, get fnetfical attehlipn kiiimMiate^ 

• , • ill l-i •>. . 

•• li: •; i ;ii fi' -n iv 4' R-

STEPS TO BE TAKEN IN CASE,MATERIAL 18 RELEASED OR SPILLED—Stop leak R without risk. Restrict access to the area 
until complelion of cleanup, Do not touch or alow arryphe to touch epBed or leaked material. Use add eiiHs and acid-resistant 
footwear, cdntaih spiili,.vi4lh 'dBta-W necessary. •Cdledt.'ss miich of the epilled nidarlal as possble In add-reslistant containeis for 
possible reuse. Aheiods the remaMng rfMotiei wRh sand, vermilcuiile. or other absotbem material, or neutrailze with soda ash. 
sodium bicarbonate, bmsstone, or St^ urrtB addty is neutralized. 

WASTE DISPOSAL METHOD rr^ Cdnsull Slate or Federal Environmental Protection Agency for aooeplsd disposal procedures 
aM dispoeal lbcati6rW.'Pisp^ inidlrim 

RESPIRATOnr mOIECnON--^ nenneiy «k imuM e iHfnm WirpMWwM. a ««inW e fenMdl IIM M08H-anMwad M tMsplM higlv 

EYE PROTECTION — Use tii;bn-fittlng chernieal safety gogglee or face shields and chemicarsafety gogglee, to protect the eyea 
from splasfwe of acid. 

VENTILATION — R add mist is prseatiL use local exhaust or other ventilation that wffl (educe acid mist concentrations to lass 
Ihr 9 lecommendad exposure lirrdL 

OTHER PROTECTIVE EQUIPMENT—Impen/ious, add-rasistam clothing and boots should be used when handling suHuiic 
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aekl to pnvant oontoet of the sKtn wkh epiaithed or apn^ mateitaL Neoprene or PVC materiel Is recommended. 

SAFETY SHOVVERS and eyewash cniiorto sfiouW be preeeitt where sulfaite edd is handled. 

linnitorvious adcFreaialant 
CCXIw* Wroi M16 SKm fip/OSpOs OKtpwIQ! 
contact lenees when wpridrig wtm/i^^ add. 

with sulfuric add should tw laundered before reuse. Do not wear 

* 
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DECONTAMINATION 

Procedure 

A decontamination procedure shall be developed for each work Site where there exists a, 
possibility that employees may come in contact with hazardous substances. The 
procedure shall be set forth in the Site-specific HASP and be communicated to all Site 
employees prior to work beginning at the Site. 

Decontamination procedures shall be designed to assure the following: 

• Employee contact with hazardous substances or equipment tiuit has contacted 
hazardous substances is minimized. 

• All employees leaving the contaminated area are decontaminated. 

• All contaminated clothing and equipment leaving a contaminated area are 
appropriately disposed of or decontaminated. 

• All equipment and solvents used for decontamination are decontaminated or 
disposed of properly. 

• Personal protective clothing and eqmpment are decontaminated, cleaned, laimdered, 
maintained, or replaced as needed to maintain their effectiveness. 

Location 

Decontamination shall be perfonned in geographical areas that minimize the exposure 
of uncontammated employees and/or equipment to contaminated employees and/or 
equipment 

r 

Showers and Chanee Rooms 

When required, tiie decontamination procedure shall provide for regular showers and 
change rooms outside of the contaminated area. Employees wearing non-permeable 
clothing (e.g., work clothes, uniforms, or undergarments) coming into direct contact 
with hazardous substances shall immediately remove contaminated clothing and 
proceed to the shower. Showers and change rooms m\ist meet the requirements of 
OSHA 29 CFR 1910.141. If temperature conditions prevent thie effective use of water, 
other effective means for cleansing shall be provided, and used. 
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Contaminated clothing shall be disposed of or decontaminated before it is removed from 
the work zone. Unauthorized employees shall not remove protective dothing or 
equipment from change rooms. 

Responsibilitv 

The Site safety supervisor shall constantly monitor all decontamination procedures to 
determine heir effectiveness. When such procedures are found to be ineffective, 
appropriate steps shall be taken to correct defidendes. 
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MEDICAL SURVEILLANCE 

A CRA Medical Surveillance Program for field staff has been established in both the U.S. 
and Canada to preserve employee health and wellbeing. The Medical Surveillance 
ftogram has been structured to meet tfie requirements of U.S. OSHA regulations for 
hazardous waste site work, the use of respiratory protective equipment, and 
substance-spedfic health standards such as for benzene and asbestos. The program is 
also structured to comply with other U.S. and Canadian regulations, where applicable. 
Records associated widi the administration of the Medical Surveillance Program are 
maintained in accordance with the requirements of both U.S. and Canadian legislation. 

A. ENROLLMENT CRITERIA 

All employees meeting one or more of the following criteria are required to enroll in the 
Medical Surveillance Program: 

• An employee working in a job description that requires 30 da3rs Or more per 
year of field work where there is potential exposure above a published 
exposure limit to hazardous chemicab. 

• An employee working in a job description that requires the use of respiratory 
protective equipment. 

• An employee working on a project where the client requires participation in a 
Medical Surveillance Program. 

• Other situations as deemed necessary by the Corporate SHM on a 
case-by-case basis. 

B. EXAMINATIONS 

CRA personnel who meet the enrolment criteria shall have taken a pre-employment 
examination prior to their first day of employment with CRA. Employees enrolled in 
the program will also be required to take an examination either annually or biennially, 
based on job d^cription and field activity. CRA personnel enrolled in the program who 
leave the company wiU be offered an exit exam. Exit exams are provided for employees 
participating in the annual and biannual surveill^ice programs that have not had an 
exam within 6 or 12 months, respectively, from their departure date. 
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C WRITTEN PROGRAMS 

OSHA requires that a written program be provided for specific medical surveillance 
activities, as applicable to the work being performed. Listed below are the Medical 
Surveillahce Programs applicable to CRA work activities. The written programs are 
appended to this Appendix F. 

• Medici Surveillance for ^dmium 

• Medical Surveillance for Lead. 
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MEDICAL SURVHLLANCE FOR CADMIUM 

This standard outlines the minimum medical surveill2uice requirements for employees 
participating in the medical surveillance program for cadmium as established under the 
OSHA staridard for cadmium (29CFR1910.1027). 

A, POLICY 

This policy applies to any work where CRA employees may be exposed to 
cadinium-containing materials. At-risk activities may include: 

• Demolition or salvage of structures where cadmium-containing materials may be 
present; 

• Removal or encapsulation of materials containing cadmitun (e.g., piping); 

• New construction, alteration, repair or renovation of items containing cadmium; 

• Installation of materials containing cadmium; 

• Cadmium contamination or emergency cleanup; 

• Maintenance operations involving the disturbance of cadium^ontaiiung materials; 
and 

• Welding activities. 

B. HAZARD DATA 

Cadmium is a very toxic heavy metal. It is estimated to have a biologic half-life in 
humans of approximately 20^30 years. Cadmium may cause local skin or eye irritation 
and can affect long-term health if inhaled or ingested. The main exposure routes are 
through inhalation of diist and fumes and the incidental ingestion of dust from 
contaminated hands, food, or cigarettes. The kidneys are considered to be the most 
sensitive target organs in cadmium exposure. 

Acute Exposures. High exposures may cause mild irritatioh of the upper respiratory 
tract, a sensation of throat crmstriction, a metallic taste in the mouth and/or cough. Up 
to ten (10) hours later, exposed persons may notice a progressive shortness of breath, 
chest pain and flu-like symptoms (weakness, fever, headache, chills, sweating and 
muscular pain). Acute pulmcmary edema may also develop. 
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Chronic Exposures. Repeated lohg-tenn exposure to cadmium may result in kidney 
damage and an increased risk of liing or prostate cancer. Cadmium may cause local skin 
or eye irritatian and can affect long-term health if inhaled or ingested. 

Cadmium affects a variety of tissues and biologic systems and has been associated vwth 
such diverse ailments as hypertension and cafdridgenesis. Hie concentration of 
cadmium in blood or urine may reflect the cadmium level in the whole body and predict 
the level of renal dysfunction. Symptoms of e^qioSure to cadmium indude upper 
respiratory Symptoms (see acute exposures above), chest pain, nausea.and dizziness. 

c. DEnxmoNS 

Cadmiutn - a naturally occurring element that is a soft, silver-white metal. Cadmium is 
most often found in combination with other elements, such as oxygen (cadmium oxide), 
chlorine (cadmium chloride), or sulfur (cadmium sulfide). Most cadmium uSed m the 
United States is a soft, bluish metal or grayish powder obtamed as a by-product from the 
treatment of copper, lead and iron ores. 

Action level - The concentration of a chemical m ah, calculated as an 8-hour time 
weighted average, virhich initiates certam required activities such as exposure 
monitormg and inedical surveillance. For cadmium, an airborne concentration of 
2.5 micrograms per cubic meter of air (2.5 ^ig/m^), measured as an 8-hour time weighted 
average. 

PemmsMe Exposure Level ^ the maximum amount or concentration, calculated as an 
8-hour time weighted average, of a chemical that a worker may be exposed to under 
05HA regulations, without experiencing advise health effects. For all cadmium 
compounds, dust, and fumes, an airborne conc^tration of 5.0 micrograms per cubic 
meter of air (5.0 pg/m^), meastued as an 8rhour time weighted average. 

D. MEDICAL SURVEILLANCE 

Prior to each job where an employee exposure exceeds the Action Level of 2.5 pg/m' as 
an 8-hour TWA on 30 or more calendar days per year, CRA shall establish medical 
surveillance requirements based on the OSHA cadmium standard, 29 CFR 1910.1027. 
Medical surveillance includes an initial surveillance, on-going surveillance 
(e.g., biological monitoring, medical exam and consultation) medical treatment and 
medical removal. See Attachment A for the medical surveillance requirements. 
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AIR MONITORING 

Personal and area air monitoring shall be conducted for each job activity, which may 
emit airborne concentrations of cadmium. 

The OSHA Action Level (AL) for cadmium of 2J5 ^g /rv? (8-hr TWA), widiout regard to 
the use of a respirator, will determine when an employer must begin a medical 
surveillance program and certain compliance activities. The Permissible Exposure Limit 
(PEL) of 5.0 pg/w? (8-hr TWA) sets the maximum worker exposure to cadmium. These 
concentrations wiU indicate the range of airborne cadmiiun concentrations for that 
performed function. 

If the initial determination proves that employee exposure is below the action leveL 
furdter exposiue determination need not be repeated unless there is a change in 
processes or controls. 

If employee exposure is at or above the AL, but at or below the PEL, monitoring will be 
performed at least every six months and continue tmtil a repeat measxirement - taken at 
least seven days after - is below the AL. 

If new equipment is added, raw materials are changed, new personnel are hired, work 
practices and final products are altered that may result m additional employees being 
exposed to cadmium at or above the action level, additional monitormg must be 
performed. 

If periodic air monitoring shows leveb of exposure below the action level and a repeat 
test at least seven days later £ilso shows levels below the action level, the semi-annual 
monitoring may be discontinued for those employees whose exposures are represented 
by the monitoring data. 

Within fifteen working days after completion of the exposure assessment, each 
employee shall be notified in wiitmg of die results, which represent that employee's 
exposure. 

Whenever the results mdicate that the employee exposure, widiout regard to respirator 
use, is at or above the PEL, a written notice shall be included that confirms the 
employee's exposure was at or above that level and a description of the corrective action 
taken or to be taken to reduce exposure below that level. 
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CRA shall provide affected employees or their designated representatives an 
opportunity to observe any monitoring techniques and procedures of employee 
cadmiuih exposure. 

F. COMPLIANCE PROGRAM 

Where any employee is ^osied to cadmixim above the Permissible Exposure Limit 
(PEL) of 5.0 ng/m3for more tfian 30 days per year, CRA shall establish and implement a 
written compliance program to reduce employee exposure to the reL or below, (see 
Attachment B.) The written program must be revised and updated annually, or more 
often, to reflect signific^t changes in CRA'is compliance status. 

CRA shall implement engineering and/or work practice controls including 
administrative controls to reduce and maintam employee exposure to cadmium at or 
below the PEL to the extent that such controls are feasible. Whenever aU feasible 
engineering and work practices controls that can be instituted are not sufficient to 
reduce employee exposure at or below the PEL, CRA shall use them nonetheless to 
reduce employee exposure to the lowest feasible level and shall supplement them by the 
\xse- of respiratory protection. Refer to Section 4.5 of tiie Safety Msmrial, the "Respiratory 
Protection Program", and Attachment D, "Respiratory Protection for Cadmium". 

G. TRAINING. RECORDKEEPING. AND SIGNAGE 

Training 

AU employees whose job classification requires them to come in contact 
cadmium-containing materials, fumes, or dusts shall be trained by the Safety 
Department, prior to or at tiie time of tiieir initial assignment, in the foUowing: 

1. The content of the standard and its appendices; 

2. The specific nature of the operations that could result in exposure to cadmium 
above the Action Level; 

3. The purpose, proper selection, fitting, use and limitations of respirators; 

4. The purpose and a description of the medical surveillance program and the 
medical removal protection program; 

5. The engineering controls and work practices to reduce exposure associated with 
the employee's job assignments (See Attachment C); 

6. Signs and symptoms of exposure; 

7. The contents of tiie compliance program in effect; 
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8. Measures employees can take to protect against cadmium exposure 
(e.g., inodification of smoking, persoiud hygiene precautions, and appropriate 
work practices)^ Eating, drinking, smoldng, chewing tobacco or grun, and 
applying cosmetics is prohibited in Work areas where cadmium iiuiy exist,; and 

9. Instmctions for handling spills and emergency procedures 

10. The right to access employee records. 

This traiiung must be completed, at a miiiiinum, on an annual basis. A training 
certification record must be created showing that the employee has been training, the 
name of trained employee, the signature of the trainer, and the date the training was 
completed. These records must be retained for one year after the training. 

All contractors shall also be responsible for meeting these OSHA training requirements. 

Recordkeeping 

CRA shall establish and maintain accurate records of the following: 

1. All monitoring and other data used in conducting employee exposure 
assessments; 

2. Written physician's opinion 

3. Triiining records; 

4. Each employee subject to medical surveillance;. 

5. Any employee medical complaints related to cadmium exposure; 

6. Medical removal records; and 

7. A record of any employee refusals of biological monitoring or medical exams 
and consultations made available under the Medical Surveillance Program for 
Cadmium. 

All records, including training, exposure monitoring and medical records, as well as the 
written program, are available upon request to die OSHA Assistant Secretary, the 
Director of the National Institute for Occupational Safety and Health, affected 
employees, former employees and their designated representatives. 
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Signage 

The following warning signs shall be posted in each work area where an employee's 
exposure to cadmium is above the PEL 

DANGER 
CADNflUM 

CANCER HAZARD 
CAN CAUSE LUNG AND KIDNEY DISEASE 

AUTHORIZED PERSONNEL ONLY 
RESPIRATORS REQUIRED IN AREA 

NO SMOKING OR EATING 

These signs shall be illuminated and cleaned as necessary so that die legend is readily 
visible. Signs that contradict or detract firom die meaning of die sign are prohibited. 
Signs should not be removed or defaced. 

H. EMERGENCY RESPONSE 

The following emergency guidelines are tp be used in emergency situations involving 
substantial release of airborne cadmium. Qouds of tiriely-divided dust are a fire and 
explosion hazaxd. Freshly formed cadmiiun fume is an intense pulmonary irritant and 
may result in development of pulmonary edema several hours after exposure. 
Inhalation or ingestion of dust or fumes may produce both acute and chronic health 
effects. 

Evacuation 

• Evacuate all employees from area immediately impacted by the cadmium release; 

• Isolate area for at least 25 to 50 meters (80 to 160) feet in all directions. Stay upwind; 

• Only audiorized personnel, members of the emergency response team, or 
local/state/federal emergency responders may enter the area; 

• Ventilate enclosed areas; 

• Eliminate all ignition sources (no smoking, sparks, or flames in immediate area); 

• Call 911 if emergency medical service is needed; and 

• Employees may not reenter the work area until air monitoring has beeti completed 
reiidering the area safe and an all-clear has been given by an authorized individual. 

# 
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# 
Personal Protective Equipment 

• NiOSH approved respirator, when exposure limits are known. See Attachment D; 

• Wear a positive pressure self-contained breathing apparatus (SCBA) when exposure 
levels are imknown; 

• Wear chemical protective clothing and gloves; 

• Eye protective required when not wearing a full-face respirator; and 

• A self-containing breathing apparatus (SCBA) and full protective clotiiing are 
required for all emergency response personnel when cadmiiim is involved in a fire. 

Hygiene 

• Do not eat, drink, or smoke in area; 

• Decontamination protocols must b® place to deal with employee and response 
team exposure; 

• Remove contaminated clothing immediately and dispose of properly; and 

• Thoroughly wash hands before eating drinking, or smoking in appropriate 
designated area. 

FirstAid 

• Move victim to fresh air; 

• Call 911 or emergency medical service; 

• Apply artificial respiration if victim is not breathing; 

• Do no use mouth to mouth if victim ingested or inhaled the substance; induce 
artificial respiration with the ^dd of a pocket mask with a one-way valve or other 
proper respiratory medicrd device; 

• For skin contact, remove and isolate contaminated clothing and shoes; wash affected 
area with soap and warm water; 

• For eye contact, flush with warm, running water, including imder eyelids, for at least 
15 minutes; 

• If ingested and victim is conscious, dilute stomach contents with 204 cupfuls of 
water or milk. Do not induce vomiting. If vomitting occurs naturally, rinse mouth 
and repeat administration of fluids. Seek medical attention inunediately; and 

• Provide required medical ex2uninations, as soon as possible, to any employee who 
may have acutely been exposed to cadmium because of an emergency. 
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Fire 

• Do NOT use water or foam when fitting fires involving cadmium; and 

• Apply dry chemical, dry sand or special powder extinguishing media 

400012{3)-Rev.1.01«M)7-3e443(8) L-F-10 CONESTOGA-ROVERS & ASSCCIATES 



ATTACHMENT A 

MEDICAL SURVEILLANCE PROGRAM 

The medical surveillance program must begin when an employee meets the action level. 
The action level (AL) means employee exposure to an airborne concentration for 
cadmium of 2.5 fig/m^ calculated ^ls an 8-hour Time Weighted Average fTWA). 

Initial Medical Surveillance 

Initial Medical Surveillance is used to check the amount of cadmium in an einployee's 
blood and urine stream. This is referred to as biological monitoring. The tests will 
include: 

• Cadmium in urine (CdU), standardized to grams of cieatinine (g/Cr); 

• Beta-2-microglobulin in urine (p2-KQ, standardized to grams of creatinme (g/Cr), 
with PH spedfied; and 

• Cadmium in blood (CdB), standardized to liters of whole blood (Iwb) 

Initial medical surveillance shall be provided at no cost to the employee involved in 
cadmium-related tesks, as listed previously in this policy, or if an employee is exposed 
to cadmium on the job any one day at or above the action level. 

On-going Medical Surveillance 

The foUowing parameters will determine what level of medical surveillance will follow 
the initial examination. Levels at or below the levels specified below require only the 
minimum level of periodic medical surveillance, which includes a follow-up exam 
within one year of the initial exam and a periodic exam every two years thereafter. 
Biological sampling must be provided at least annually. 

Criteria for ongoing medial surveillance: 

• CdU level - at or below 3 fig/g Cr; 

• P2-M level - at or below 300 pg/ g Cr; and 

• CdB level - at or below 5 fig/lwb. 
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If tfie initial biological monitoring tests for an einplbyee show levels exceeding any of 
the above parameters, then the employee's occupational exposure to cadmium must be 
reassessed within two weeks of receiving the results of the tests. The reassessment must 
include a reevaluation and reassessment of: 

the employee's work practices and personal hygiene; 

respirator use and respirator program; 

smoking history and current usage; and 

' i.in use. 

Additionally,, an employee with levels exceedmg the above criteria must receive a full 
medical exainiriafion within 90 days after receiving the results from the initial testing. A 
dedsipii to medically remove the ̂ ployee may be made by the physician at this point 
and biological mortitoring must continue oil a serhiannual basis along with an annual 
medical exam. 

Medical Exam and Consultation 

All employees have the ri^t to a medical exam and consultation whenever the 
employee will be working with cadipniurn at or above the action level for 30 days or more 
and: 

• anytime the employee is wprkirig with cadmium end feels sick with ariy of the signs 
and symptoms of exposure; and 

• if the employee has difficulty breathing while wearing a respirator. 

Employees must notify th^ employer of the desire for a nredical exam and 
cohslil^tion. The contents of this rrledical exam and consultation are detemuned by the 
physician. 

Medical Removal 

Medical removal means that the employee is tenrporarily removed from the cadmium 
exposure job based on the results of the biological monitoring tests or the written 
opinion of a physician det^mining that the employee must be removed as a result of: 
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# • Biological monitoring results at or above die "Criteria for ongoing surveillance*'; 

• Employee's inability to wear a respirator; 

• Evidence of illness or other signs or symptoms of cadmium related dysfunction; or 

• . Any other reason deemed medically appropriate by the physician. 

Inability to wear a respirator requires removal of the employee from work where 
exposure to cadmium is above the PEL; any other reason for removal requires removal 
of the worker from work where exposure to cadmium is below the action level. 

FoUow-up biological monitoring must be provided for any employee removed from 
duty at least every three months with follow-up medical exarriination semiannually xmtil 
the examining physician provides a written opinion that the employee may be returned 
to the former job status or that the employee must be permanently removed from excess 
cadmium exposure. 

Periodic Medical Surveillance 

The minimum level of medical surveillance for employees who face exposure to 
cadmium but who do not test above the "Criteria for ongoing surveillance" includes an 
exam widiin one year after the initial exam and thereafter an exam at least every two 
years. 

This exam must include: 

• Detailed medical and work history; 

• Complete physic^ examination, emphasirdng blood pressure, the respiratory 
system, and the urinary system; 

• Posterior-anterior view and lateral view chest x-ray; 

• Pulmonary function tests; 

• Blood analysis; 

• Urinalysis; 

• Prostate exam for males over 40 years old.; and 

• Other tests deemed appropriate by the physician. 

Annual biological sampling is required, either as part of the medical eximi or separately 
as periodic biological monitoring. When aii employee who has been previously 
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provided with medical surveillance is temdiiated or volxmtarily leaves employment, a 
medical examination shall be provided that includes a chest x-ray. If the last periodic or 
other required exam was less , than six months prior to the date of termination or 
departure/ no further exam is reqriired.. 

In the case of an emergency that may result in acute cadmium exposure, a medical 
examinafibn equivalent to the standard periodic medical exam will be provided as soon 
as possible. 
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ATTACHMENT B 

COMPLIANCE PROGRAM 

The compliance program must provide for frequent and regular inspections of job sites, 
materials and equipment by a competent persoa The written program must be revised 
and updated annually (more often, if necessary) and shall include the following: 

1. A description of each activity in which cadmixun is emitted (e.g., equipment 
used, material involved, controls in place, crew size, employee job 
responsibilities, operating procedures, and maintenance practices); 

2. Specific plans to achieve compliance and engineering plans and studies where 
engineering controls are required; 

3. Information on the technology considered to meet die PEL; 

4. Air monitoring data that documents: 

• die source of cadmium emissions; 

• the date, duration, and results of air monitoring tests (8 hr TWA); 

• the name, social security number, and job classification of the employee 
monitored, as well as all employees the monitoring is intended to represent; 

• a description of the sampling and anal)rtical methods used and evidence in 
their accuracy; 

• the type, if any, of respiratory protection worn y the monitored employee; 
and 

• a notation of any conditions that may affect the outcome of the monitoring 
results 

5. A detailed schedule for implementing the program, including copies of 
documentation (e.g., purchase orders for equipmmt, construction contracts); 

6. A work practice program including regulations for the use of protective work 
clothing and equipment and housekeeping and hygiene facility guidelines; 

7. An administrative control schedule for job rotation, if used; 

8. A description of arrangements made among contractors on multi-contractor sites 
to inform affected employees of potential exposure to cadmium and their 
responsibility to comply with this standard; and 

9. Any other relevant information. 
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Engineering Controls 

Engineering controls reduce employee exposure in the workplace either by removing or 
isolating the hazard or isolating the worker from exposure through the use of 
technology. Medianical ventilation may be used to control cadmium exposure. If used, 
CRA shall evaluate, as necessary, die mechanical performance of the system in 
controiling exposure to maintain its efifectiveness. Any change in production processes 
or controls that might increase cadmium exposure requires die system to be reevaluated 
for effectiveness within five working days of the change. 

If air is recirculated from exhaust ventilatidn into the workplace, the system must be 
equipped widi a hi^ efficiency filter and be monitored periodically to ensure 
effectiveness. In order to rriihimize employee exposure during riiaihtenahce and filter 
changes, this activity should be performed during non-peak work hours where fliere is 
minimal risk of exposures to employees. Filters should be carefully removed from 
service and double bagged for disposal. 

Administrative Controls. 

Administrative coritrols can be used to reduce employee exposme by removing the 
employee from the hazard (e.g., job rotation). If administrative controls are used to 
reduce employee exposure to cadmium, the Department of the affected employee shall 
establish and implement a job rotaticm schedule. The program shall identify by name or 
number each affected employee, specify the duration and exposure level at each job or 
work station where each affected employee is located, and include other information 
useful to assess die reliability of administrative controls to reduce employee cadmium 
exposures. 

itVarJk Practice Controls 
I 

Work practice rahtrols reduce the likelihood of exposure by altering the manner in 
which a task is performed. Safe work practices indude, but aie not limited to, 
maintaining separate hygiene fedlities (e.g., change rooms, showers, hand washing 
facilities and lunch areas) ^d requiring proper housekeeping practices (e.g., cleanup 
methods). 
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Housekeeping 

All surfaces shall be maintained as free as practicable from die accumulations of 
cadmium. 

Compressed air shall not be used to cleanup floors and other surfaces where cadmium 
accumulates linless it is used in corqunction with a ventilatian system designed to 
capture the airborne dust created the compressed air. Shoveling, dry or wet 
sweeping, and brushing shall be used only where vacuuming and other equally effective 
methods have been tried and foimd to be ineffective. Vacuums shall be equipped with 
high^fficiency particulate air (HEPA) filters and used and emptied in a manner that 
minimizes the re-entry of cadmium into die workplace. 

Hygiene Facilities and Practices 

Personal hygiene is critical in the control of cadmium exposure for employees working 
with cadmium containing materials. 

To prevent the accidental ingestion of cadmium, employees are prohibited from eating, 
drinking, smoking, chewing tobacco or gum, or applying cosmetics of any kind in ^lll 
areas where exposure to cadmium is at or above the PEL; regardless of respirator use. 

CRA shall provide die following for employees who are exposed to cadmium above the 
PEL: 

1. Qean change areas equipped with separate storage facilities for protective work 
clodiing and equipment to prevent cross-contamination of street cloths; 

2. Shower and hand washing facilities (with soap and disposable towels); and 

3. Lunchroom facilities or eating areas that are as free as practicable from cadmium 
contamination. Employees shall wash their hands and face prior to eating, 
drinking, smoking or applying cosmetics in these areas. 

Personal Protective Equipment 

CRA shall provide at no cost to the employee and ensure the proper use of personal 
protective equipment where employees are exposed to cadmim above the PEL or are 
exposed to cadmium compounds that may cause skin or eye irritation. Appropriate 
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personal protective work clothing and equipment which prevent contamination of 
employees and their garments include but are not lifted to the following: 

1. Disposable coveralls or similar full-body suit; 

2. Gloves, hats and disposable shoe coverlets; and 

3. . Face shields, vented goggles or other appropriate protective equipment if 
necessary. 

AH Personal Protective Equipment (PPE) must be inspected by employees prior to each 
use. Personal Protective Equipment must be stored in a clean and sanitary maimer. 

Respirators 

If employee exposures are found to exceed the PEL, respirators will be provided until 
feasible engineering or administrative contiols can be implemented. Respirator use and 
type Mtill be determined by tiie Safety Department, based on air monitoring results. If 
respirator use is necessary, employees must be medically cleared to wear a respirator, 
fit-tested, and trained before the respirator is used. Triainmg and fit-testing will be dcme 
every six (6) months for those employees exposed to cadmium. Respirators should be 
inspected each month to ensure they are being used, stored, and cleaned properly. 

Ernergency Eyewash and Shower 

If there is a possibility that the employees' skin or eyes may be splashed by 
cadmium-containing materials, fumes or dust, an emergency shower/drench hose and 
plumbed emergency eyewash should be provided iii the work area. Employees must be 
instructed on the proper use of the eyeweish and emergency showers. If the employees' 
eyes or skin is splashed, the employee must flush them immediately and continue for 
15 minutes. The employee should then seek medical attention. 

Disposal of Wa^e Materials 

Cadiiuiim-containing materials, dust and debris will generally be classified as 
hazardous waste and must be properly disposed. Because of hazardous waste costs, 
efforts should be made to minimize the generation of cadmium ccmtaminated waste. 

Dusts and contents fi-om HEPA vacuums (includmg HEPA filters) should be collected 
and containerized to allow for testing and handling as a possible hazardous waste. 
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Some items contaminated as part of an abatement process may be cleaned and classified 
as non-hazardous waste. Polyediylene used to protect items may be cleaned using 
HEPA vacuxuning and wet wiping, then disposed of as non-hazardous waste. 

400012 (3) • Rev. 1 - oi/o4n7.38443 (8) L-F-ATTB-5 CONESTOGA-ROVERS & ASSOCIATES 



ATTACHMENT C 

CLASSinCATION OF WORK AND WORK PROCEDURES 

Cadmium has been used as a paint ingredient and it should be assumed diat all painted 
contains cadmium unless sampling or a manufacturer's spedficatipns show otherwise. 
Industrial coatings often contain other hazardous ingredients in addition to or in place 
of cadrnium. These might include, but are not limited to, chromium, lead, and mercury. 
Piping may also contain cadmiuih as a component of the material. When welding 
and/or cutting metal or metal with coated surfaces, powered air purifying respirators 
(PAPR's) with HEPA filters are required. P APR's are recommended for all welding and 
cutting operations unless ventilation is in place to control contaminants. If welding or 
cutting is done in ^ occupied building, proper exhaust ventilation must be supplied. 
Similar guidelines apply to soldering of sheet metal, tubing, piping, or sewer piping 
involving cadmiiim-containing materials. 

Welding Exterior Surfaces 

Exterior operations and maintenance activities are prohibited on windy days (Winds 
greater than 15 miles per hour or the chips and dust are blowing off tiie plastic Meeting) 
as determined by the supervisor or project manager in cheuge of the job; 

Welding on exterior surfaces (e.g., pipelines) covered with coatings or paint containing 
cadmium, shall be conducted as follows: 

1. Contact Safety to obtain a Hot Work Permit, Refer to the Welding, Cutting and 
Brazing policy; 

2. The operator shall be trained and ensure that ttie apparatus used for tfie work is 
operational, fire fighting equipment is available, and the welder is protected; 

3. Provide portable and or mechanical ventilation (e.g., local exhaust) capable of 
keeping the levels of fumes, dust and gases below exposure limits; 

4. If welding shall be conducted near air intakes, building ventilation Systems shall 
be shut down; 

5. Wear respirators when engineering controls are not feasible; 

6. Wear proper PPE - gloves, apron and/or jacket that are made of a material which 
is a insulator from heat and electricity; 

7. Wear welders helmet equipped with proper filter plate and cover lenses; 

4 
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8. Place a fire resistant tarp helow the work area; 

9. Cover combustibles in the path with a fire resistant tarp; 

10. Provide a fire watch on ground level; 

11. Restrict access to work area with barrier tape; 

12. Provide a Qass A fire extinguisher. 

13. At break penpds or when finished/ workers must immediately proceed to 
decontamination area; 

14. Decontamination area must be withm the barricaded area and must have 
polyethlene drop cloths or plastic tarpaulins as a floor. 

15. Keep adjacent and surrounding windov^ within 25 feet of flie work area closed 
for the duration of the activity; 

16. Limit access through the work saea to workers utilizing barricade tape arormd 
the area; 

17. Mist the work area; 

18. Use a putty knife or scraper to scrape loose paint flakes and deteriorated 
subsurfaces; 

19. Wash immediate area and tools with a spic-and-span/water solutidh; 

2d. Rinse the area witti clean water; 

21. HEPA vacuums, disposable towels and wash-up facilities should be made 
available to employees at the work site. All reusable equipment (HEPA 
vacuums, scrapers, saew drivers, etc.) must be properly cleaned at the end of the 
day's work and before leaving the job site. 

22. Gently roll drop cloth inward from the outside edges to the center; 

23. Dispose of drop cloth, personal protective equifanent and used towels into a 
plastic bag labeled "Cadmium Contaminated Waste"; 

24. All work areas shall be visually inspected after dean-up procedures to ensure 
that no visible dust or debris is left in the work area; 

25. Dispose of all plastic bags inside druins provided at a designated location; and 

26. Contact Safety and/ or the Supervisor for a pick up as needed. 
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Cadmium Removal Methods 

A) ACCEPTABLE MEmODS 

The removal methods listed below are acceptable for operations and 
maintenance or abatement activities by personnel that have had the proper 
training, medical stirveillance, and have completed die appropriate work area 
set-up. 

1. Operations and Maintenance Removal Mediods: 

• Manual scrapers and wire brushes 

• Limited manual sanding (preferably wet sanding) with accompanied 
ventilation (e.g. HEPA vacuum) 

2. Abatement Removal Methods: 

• Chemical formulations diat are approved by EH&S (e.g. methylene 
chloride-free solutions) 

• Heat guns not exceeding 700 degrees Fahrenheit 

• Manual scraping with the aid of approved chemic2d solvents (e.g. not 
containing methylene chloride) 

• Paste formulations containing potassitun or sodium hydroxide 

• Mechanized sanding equipment with dedicated HEPA filtered 
exhaust systems 

B) PROHIBITED METHODS 

The following list of removal methods for either operations and maintenance or 

abatement activities are prohibited and will not be allowed. 

• Use of a heat gun generating temperatures exceeding 700 degrees Fahrenheit; 

• Open flame torching; 

• Dry abrasive blasting using sand, grit or any other particulate; 

• Use of chemical strippers not approved by EH&S; and 

• Mechanized sanding without HEPA filtered collection systems. 

4 
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ATTACHMENT D 

RESPIRATORY FROTTECnON FOR CADMIUM 

Airborne Concentration 

Less than 10 times the PEL 

Up to 25 tunes the PEL 

Up to 50 times the PEL 

Up to 250 times the PEL 

Up to 1,000 times the PEL 

More than 1,000 times a the PEL or 
unknown levels of concentration 

Fire Fighting 

Required Respirator Type 

A half mask, air purifying equipped with a high-efficiency 
particulate air (HEPA) filter. 

A powered air-purifying respirator (PAPR) with a 
loose-fitting hood or helmet equipped wiffi a HEPA filter 
or a suppUed-air respirator wiffi a loose-fitting hood or 
helmet face piece operated in the continuous flow mode. 

A full face piece air-purifying respirator equipped with a 
HEPA filter or a powered air-purifying respirator with a 
tight-fitting half mask equipped with a HEPA filter or a 
suppliedrair respirator with a tight-fitting half mask 
operated in ffie continuous flow mode 

A powered air-purifying respirator with a tLgJit fitting: full, 
face piece equipped with a HEPA filter or a suppUed-air 
respirator with a tight-fitting full face piece operated in the 
continuous flow mode. 

A supplied air respirator with half mask or full face piece 
operated in the pressure demand or otiier positive 
pressure mode. 

A self-contained breathing apparatus with a full face piece 
operated in the pressure demand or other positive 
pressure mode, or a supplied air respirator with a full face 
piece operated in the pressure demand or other positive 
pressure mode and equipped with an auxiliary escape 
type self-contained breathing apparatus operated in the 
pressure demand mode. 

A self-contained breathing apparatus with full face piece 
operated in the pressure demaiid or otiier positive 
pressure mode. 
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MEDICAL SURVEILLANCE FOR LEAD 

The purpose of medical surveillance is for the early identification of conditions, if any, 
that could present an increased lisk of adverse health effects related to the task being 
performed. Based on the type of work being performed, including consideration of 
factors sudi as the duration of the task, die materials being used, £md the potential for 
exposure, medical surveillance is either recommended or required for the job. 

Employees working under conditions and with materials diat have an identifiable health 
risk at or above the percentage amounts determined by 05HA must be included in the 
Medical Surveillance Program. These risks may include, but are not limited to, 
carcinogens, biological agents, toxic chemicals, noise, and lasers. 

By federal law, employees have the ri^t to request copies of dieir medical or exposure 
records at any time contacting their supervisor or Huirian Resources. 

1.0 MEDICAL SURVEILLANCE FOR LEAD 

This standard outlines the minimum medical surveillance requirements for employees 
participating in the medical surveill^e program for lead as established tmder the 
OSHA standard for lead (29CFRI910.1025). 

A. POLICY 

This policy applies to any work where CRA employees may be exposed to lead or 
lead-containing materials. At-risk activities may include: 

• Demolition or salvage of structures where lead-containing materials may be present 

• Removal or encapsulation of materials containing lead (e.g., paint) 

• New construction, alteration, repair or renovation of items containing lead 

• Installation of materials containing lead 

• Lead contamination or emergency cleanup 

• Maintenance operations involving the disturbance of lead or lead-containing 
materials. 

• Welding activities 

400012(3)-Rev. 1-01/04/07-38443(8) L-F-11 CCNEST0GA-R(3VERS& ASSOCIATES 



B. HAZARD DATA 

Lead can enter your body through inhalation and ingestioiL Some organic lead 
compounds, such as tetraethyl lead, can be absorbed ihrou^ the skin, but for inorganic 
lead Gdmjpounds diis is not a common route of exposure. Absorbed lead is carried 
through the blood stream and is stored in various organs and tissues. Even if you don't 
experience immediate s3miptoms, lead stored in tissues can cause irreversible damage. 

Acute Exposures. If large enough doses are absorbed in a short period of time/ 
encephalopathy (disease of the brain) can develop. This may lead to coma and death. 
Occupational exposures of this magnitude eue rare. 

Chronic Exposure. Chronic overexp^ure to lead may damage your blood-forming, 
nervous, urinary and reproductive systems. Overexposure to lead can cause kidney 
disease or anemia. Lead adversely aff^ts die r^roductive systems of both men and 
women. In men, lead exposure may catise decreased sex drive, impotence and steriUty. 
In women, it can cause decreased fertility and abnonnal menstrual cycles- Lead can also 
harm a developing fetus causing birth defects, mental retatdatian, miscarriages and 
stillbirths. 

S3anptomS of exposure to lead indude loss of appetite, metallic taste in the mouth, 
anxiety, constipation, nausea, pallor, excessive tiredness, weakness, insomnia, headache, 
nervous initability, muscle and joint pain or soreness, fine trernors, numbness, 
dizziness, hyperactivity and severe abdominal pain. Paralysis, detected by a 
characteristic "wrist drop" or "foot drop" is another sign of exposure. 

C. DEFINITIONS 

Lead - Metallic lead, all inorganic lead compoimds, and organic lead soaps. All other 
organic lead compotmds are excluded from this definition (29CFRl910.1025(b)) 

Action Level - The concentration of a chemical in air, calculated as an 8-hour time 
weights*^ average. Which initiates certain required activities such as expostire 
monitoring and mediotl surveillance. For lead, an airborne concmtation of 
30 micrograms per cubic meter of air (30 ^g/m3), measured as an 8-Hour time weighted 
average. 

Permissible Exposure level - The xnaximum amotmt or concentration, calculated as an 
8-hbur time weighted average, of a chemical that a worker may be exposed to imder 
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OSHA regulations, without experiencing adverse health effects. For lead, an airborne 
concentratian of 50 micrograins per cubic meter of air (30 pg/m^), measured as an 
8-hour time weighted average. 

D. MEDICAL SURVEILLANCE 

Prior to each job where an employee exposure exceeds the Action Level of 30 pg/m^ as 
an 8-hour TWA and 30 calendar days per year, CRA shall establish medical surveillance 
requirements based on the OSHA lead standard, 29CFR 1910.1030. Medical 
surveillance includes an initial surveillance, on-going surveillance (e.g., biological 
monitoring, six-part medical exam, medical exam and consultation) medical treatment 
and medical removal. See Attachment A for the medical surveillance reqturements. 

E AIR MONITORING 

Personal and area air monitoring shall be conducted for each job activity, which may 
emit airbome concentrations of lead. 

The OSHA Action Level (AL) for lead of 30 pg/m^ (8-hr TWA), without regard to the use 
of a respirator, will determine when employer must begin a medical surveillance 
program and certain compliance activities. The Permissible Exposure Limit (PEL) of 
50 pg/m' (8-hT TWA) sets the maximum worker exposure to lead. These concentrations 
will indicate die range of airbome lead concentrations for that performed function. 

If the iriitial determination proves that employee exposure is below the ^iction level, 
further exposure determinatipn need not be repeated unless there is a change in 
processes or controls. 

If employee exposure is at or above die AL, but at or below the PEL, monitoring will be 
perfbnried at least every six months and continue until at least two consecutive 
measurements - taken at least seven days apart - are below the AL. 

If the employee exposure is above the PEL, monitoring will be performed quarterly and 
continue imtil at least two consecutive measurements - taken at least seven days apart -
are at or below the PEL but at or above the AL. Morutoring diall be repeated and 
continued every six months to bring die exposure to or below the AL as described 
above. 
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Within five worl^g days after completion of the exposure assessment, eadi employee 
shall be notified in writing of the results, which represent that employee's exposure. 

Whenever the resiilts indicate that the employee exposure, without regard to respirator 
use, is at or above tiie PEL, a written notice shall be included that confirms the 
employee's exposure was at or above that level and a description of the corrective action 
taken or to be taken to reduce exposure below that level. 

CRA shall provide affected employees or their designated representatives an 
opporturu^ to observe any monitoring techniques and procedures of employee lead 
exposure. 

F. COMPLIANCE PROGRAM 

Where any employee is exposed to lead above the Permissible Exposure Limit (PEL) of 
50 pg/m^ for more than 30 da)^ per year, CRA sh^ establish and implement a written 
compliance program to reduce employee exposure to the PEL or below. (See 
Attachment B.) The writtm program must be revised and updated every six (6) montiis. 

CRA shall unplement engineering and/or work practice controls including ^jjj^ 
administfarive controls to reduce and maintsun employee exposxire to lead at or below 
the PEL to the extent that such controls are feasible. Whenever all feasible engineering 
and work practices controls diat can be instituted me not sufficient to reduce employee 
exposure at or below the PEL, CRA shaU use th^ nonetheless to reduce employee 
exposure to the lowest feasible level and shall supplement them by the use of respiratory 
protection. Refer to Section 4.5 of the Safety MmiuM, the Respiratory Protection 
Program. 

G. TRAINING. RECORDKEmNG. AND SIGNAGE 

Training 

AI employees whose job classification requires them to come in contact with lead-based 
paint, lead-containing materials, or airborne lead concentrations shall be trained by the 
Safety Department, prior to initial assignment, in the following: 

1. The content of the standard and its appendices; 

2. The specific nature of the operations that could result in expostire to lead above 
the Action Level; 
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3. The purpose, proper selection, fitting, use and linutations of respirators; 

4. The purpose and a description of tiie medical surveiUance program and the 
medical removal protection program; 

5. The engineering controls and work practices to reduce exposure associated with 
the employee's job cissignments (see Attachment C); 

6. Signs and symptoms of exposure, and tiie effects on reproductive systems; 

7. The contents of the compliance program in effect; 

8. Instructions to employees that special drugs (e.g., chelating agents) must not be 
used routinely to remove lead from their bodies and when necessary used only 
under medical supervision; 

9. Instructions for handling spilb and emergency procedures; and 

10. The right to access employee records. 

This training must be completed, at a minimum, on an aimual basis. All contractors shall 
also be responsible for meeting tiiese OSHA training requirements. 

Recordkeeping 

CRA shall establish and maintain accurate records of the following: 

1. All monitoring and other data used in conducting employee exposure 
assessments; 

2. Written physician's opinion 

3. Training records; 

4. Each employee subject to medical surveillance; 

5. Any ̂ ployee medical complaints related to lead exposure; 

6. Medical removal records; and 

7. A record of any employee refusals of biological monitoring or mediccd exams 
and consultations made available uhd^ the Medical Surveillance Program for 
Lead. 

All records including exposure monitoring, medical removal emd medical records are 
available upon request to affected employees, former employees and their designated 
representatives and shall be maintained for at least thirty years. 
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Signage 

The following warning signs shaU be p>05fed in each work area where an employee's 
exposure to lead is above the PEL 

WARNING 
LEAD WORK AREA 

FOBON 
NO SMOKING OR EATING 

Th^e si£pns shall be'iUumihat^ and cleaned as necessary so that die legend is readily 
Adsible. Signs that contradict or detract from die meaning of the sign are prohibited. 
Signs should not be removed or defaced. 
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ATTACHMENT A 

MEDICAL SURVEILLANCE PROGRAM 

The medical surveillance program must begin when an employee meets the action level. 
The action level (AL) means employee exposure to an airborne concentration for lead of 
30 pg/m3 calculated as an 8-hour Time Weighted Average (TWA). 

Initial Medical Surveillance 

Initial Medical Surveillance is used to check die amount of lead in an ^ployee's blood 
stream. This is referred to as biological monitoring. The two blood tests used in the 
biological monitoring are the blood lead level test and the zinc protoporphyrin (ZPP) 
test. Initial medical surveillance studl be provided at no cost to the employee involved 
in lead tasks, as listed previously in this policy, or if Em employee is exposed to lead on 
the job any one day at or above the action level. 

On-going Medical Surveillance 

Employees shall be placed in an on-going medical surveillance program if it is 
anticipated that the employee will be exposed to lead on flic job at or above the action 
level for more than 30 days in any continuous 12-month period. 

The on-going medical surveillance program consists of three exams: 

1. Blood test and Biological Monitoring 

The blood lead level and ZPP tests are required: 

• When the employee begins working with lead and every two months for the 
first six months and every six months thereafter for employees exposed at or 
above the action level for more than 30 days annually; 

• When the employee's blood lead level results are at or above micrograms per 
deciliter (jig/dl) of blood and at least every two months for employees whose 
last blood sampling and analysis indicated a blood lead level at or above 
40 Mg/dl; and 

• When an employee's blood lead level results are at or above 50 pg/dL the 
employee shaU be tested again within two weeks to confirm that medical 
removal is necessary. If the second test result is at or above 50 pg/dl, the 
employee must be medically removed and tested at least every month until a 
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blood lead level of 40 Hg/dl or less on two separate testing dates is reached. 
The tests must be taken at least 30 days apart. 

Within fiyie days of receiving biological monitoring results, CRA must notify 
each employee, in writing, of his/her blood lead levels. 

2. Six-part Medical Exam 

The required six-part medical exam in the medical surveillance progriam shaill be 
made available to the employee whenever the employee will be working with 
lead at or above the action level for 30 or more days a year and your blood l^d 
level re^ts are 40 pg/dl or above. 

This medical exam shall consist of the following: 

• Inteiview about the employee's work and medical history; 

• Complete physical exam; 

• Blood pressure check; 

• Blood tests which will show blood level, 2T, hemoglobin and hematocrit 
(anemia test), blcxid urea nitrogen and serum creatinine (kidney test); 

• Routine minalysis (kidney and protein check); and 

• Any additional test that the ph3^cian recommends in order to determine 
how lead has. or could affect the employee. 

3. Medical Exam and Consultation 

All employees have the ri^t to a medical exam and consultation whenever the 
employee will be working with lead at or above the action level for 30 days or 
more and: 

• Anytime the emplcjyee is working with lead and feels sick with any of the 
signs and symptoms of lead poisoning; 

• Whenever the employee is concerned about having a healthy baby; and 

• If the employee has difficulty breathing while wearing a respirator. 

Employees must notify their employer of the desire for a medical exam and 
consultation. The contents of this medical exam and consultation are determined by the 
physician. 

# 
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Medical Treatment 

Under cert^ limited drcumstances, special drugs called chelating agents may be 
administered to remove circulating blood lead. Using chelatiori as a preventive measure 
- that is, to lower blood level but continue to expose a worker - is prohibited and 
therapeutic or diagnostic chelations of lead that are required must be done under the 
supervision of a licensed physician in a clinical setting. The employee must be notified 
in writing prior to treatment. 

Medical Removal 

Medical removal means that the employee is removed from the lead exposure job. 
Removing the employee from the lead exposure gives the body time to eliininate the 
lead. 

If the employee's blood lead level reaches 50 pg/dl, for ti\e periodic blood test and the 
follow-up blood test, the employee must be removed from expostue to lead. The 
employee will not be allowed to wear a respirator to lower the exposure when tiie blood 
lead level is at this level. 

Employees shall be returned to their former job status when two consecutive 
blood-sampling tests indicate a blood lead level at or below 40 pg/dl. 

Final medical determination means the physician has provided a written medical 
opinion to remove the employee from lead exposure. This means: 

• The physician believes tiiat the employee has a medical problem that will be affected 
by lead exposure; and 

• The physician believes that the risk to the employee's health is high. 

The physician must inform the employer of the medical recommendation regarding 
working with lead. The employee may return to working with lead when the doctor 
determines that he/she no longer has risk of exposure at tiie action level and per the 
requirements of the standard. 
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ATTACHMENT B 

COMPLIANCE PROGRAM 

The compliance program must provide for frequent and regular inspections of job sites, 
materials and equipment by a competent person. The written program must be revised 
and updated at least every six months, shall include the following: 

1. A description of each activity in which lead is emitted (e.g., equipment used, 
material involved, controls in place, crew size, employee job responsibilities, 
operating procedures, and maintenance pradices); 

2. Specific plans to achieve compliance and engineering plans and studies where 
engineering controls are required; 

3. Information on the technology considered to meet the PEL; 

4. Air monitoring data that documents the source of lead emissions; 

5. A detailed schedule for implementing the program, including copies of 
documentation (e.g., purchase orders for equipment, construction contracts); 

6. A work practice program including regulations for the use of protective work 
clothing and equipment and housekeeping and hygiene facility guideliries; 

7. An administrative control schedule for job rotation, if used; 

8. A description of arrangements made amoiig contractors on multi-contractor sites 
to inform' affected employees of potential exposure to lead and their 
responsibility to comply with this standard; and 

9. Any other relevant information. 

Engineering Controls 

Engineering controls reduce employee exposure in the workplace either by removing or 
isolatmg the hazard or isolating the worker from exposure duough the use of 
technology. Mechanical ventilation may be used to control lead exposure. If used, CRA 
shall evaluate, as necessary, the mechanical performance of the system in controlling 
exposure to maintain its effectiveness. 

Administrative Controls 

Administrative controls can be used to reduce employee exposure by removing the 
employee from die ha^rd (e.g.,job rotation). If administrative controls are used to 
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reduce employee exposure to lead, tire Department of the affected employee shall 
establish and implement a job rotation schedule. The program shall identify by name or 
munber each affected employee, specify the duration and exposure level at each job or 
work station where each atiected employee is located, and include other information 
useful to assess the reliability of administrative controls to reduce employee lead 
exposures. 

Work Practice Controls 

Work practice controls reduce the likelihood of exposure by altering the manner in 
which a task is performed. Safe work practices under the lead in construction standard 
include, but are not limited to, maintaining separate hygiene facilities (e.g., change 
rooms, showers, hand waiting facilities and lunch areas) and requiring proper 
housekeeping practices (e.g., cleanup methods). 

Housekeeping 

All surfaces diaill be maintained as free as practicable horn the accumulations of lead. 

Compressed air diall not be used to cleanup flcK>rs and other surfaces where lead 
accumulates unless it is used in conjunction with a ventilation system designed to 
capture the airborne dust created by tiie compressed air. Shoveling, dry or wet 
sweeping, and brushing shall be used only where vacuuming and other equally effective 
methods have been fried and found to be ineffective. Vacuums shall be equipped with 
high-efhdency particulate air (HEPA) filters and used and emptied in a manner that 
minimizes tiie recently of lead into the workplace. 

Hygime Facilities and Practices 

Personal hygiene is critical m tiie control of lead exposure for employees working witii 
lead containing materials. 

To prevent the accidental ingestion of lead, food, beverages, tobacco products, and 
cosmetics are prohibited in all areas where employees are exposed to lead above the PEL 
regardless of respirator use. 
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CRA shall provide the following for employees who are exposed to lead above the PEL: 

1. Qean change areas equipped witii separate storage facilities for protective work 
clodiing and equipment to prevent cross<ontainination of street cloths; 

2. Shower and hand washmg facilities (with soap and disposable towels); and 

3. Lunchroom facilities or eating areas that are as free as practicable from lead 
contamination. Employees diall wash their hands and face prior to eating, 
drinking, smoking or applying cosmetics in these areas. 

Personal Protective Equipment 

CRA shall provide at no cost to the employee and ensure die proper use of personal 
protective equipment where employees are exposed to lead above the PEL or are 
exposed to lead compounds that may cause skin or eye irritation. Appropriate personal 
protective work clothing and equipment which prevent contaminatian of employees and 
their garments include but are not limited to the following: 

1. Disposable coveralls or simikr full-body suit; 

2. Gloves, hats and disposable shoe coverlets; and 

3. Face shields, vented goggles or other appropriate protective equipment, if 
necessary. 

All Personal Protective Equipment (PPE) must be inspected by employees prior to each 
use. Personal I*rotective Equipment must be storefd in a clean and sanitary manner. 

Respirators 

If employee exposures are found to exceed die PEL, respirators will be provided until 
feasible engineering or administrative controls can be implemented. Respirator use and 
type will be determined by the Safety Department, based on air monitoring results. If 
respirator use is necessary, employees must be medically cleared to wear a respirator, 
fit-tested, and trained before die respirator is used. Training and fit-testing will be done 
every six (6) months for those employees exposed to lead. Respirators should be 
inspected each month to ensure they are being used, stored, and deemed properly. 

CRA sheill provide a NIOSHKrertified powered, air-purifying respirator in lieu of any 
negative-pressure respirator, at no cost to the employee, whenever an employee chooses 
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to use this type of respirator and this respirator will provide adequate protection to the 
employee. 

Emergency Eyewash and Shower 

If there is a possibility that the employees' skin or eyes may be splashed by lead, an 
emergency shower/drench hose and plumbed emergency eyewash should be provided 
in the work area. Employees must be instructed on the proper use of the eyewa^ and 
emergency showers, ff the employees' eyes or skin is splashed, the employee must flush 
them immediately and continue for 15 minutes. The employee should then seek medical 
attention. 

Disposal of Waste Materials 

Lead paint chips, dust and debris will generally be classified as hazardous waste and 
must be properly disposed. Because of hazardous waste costs, efforts ̂ ould be made to 
minimize the generation of lead contaminated waste. 

Paint chips, dusts and contents from HEPA vacuums (including HEPA filters) should be 
collected and containerized to allow for testing and handling as a possible hazardous 
waste. Demolition materials painted with lead based paint wiU be disposed of as 
regular demolition waste. 

Some items contaminated as part of an abatement process may be cleimed and classified 
as non-hazardous waste. Polyethylene used to protect items may be cleaned using 
HEPA vacuuming and wet wiping, then disposed of as non-hazardous waste; 
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ATTACHMENT C 

CLASSIFICATION OF WORKAND WORK PROCEDURES 

All painted surfaces shall.be assumed to be lead-containing unless sampling or a 
manufacturer's specifications show otherwise. Industrial coatings often contain other 
hazardous ingredients in addition to or in place of lead. These might include, but are 
not limited to, chromium, cadmium, and mercury. When welding and/or cutting lead 
painted surfaces, powered air purifying respirators (PAPR's) with HEPA filters eire 
required. PAPR's are recommended for all welding and cutting operations unless 
ventilation is in place to control contaminants. If welding or cutting is done in an 
occupied building, proper exhaust ventilation must be supplied. Similar guidelines 
apply to soldering of sheet metal, tubing, piping, or sewer piping involving lead solder 
or odier lead containing materials. 

Welding Exterior Surfaces 

Exterior operations and maintenance activities are prohibited on windy days (Winds 
greater than 15 miles per hour or the chips and dust are blowing off tiie plastic sheeting) 
as determined by the supervisor or project manager in charge of the job; 

Welding on exterior surfaces (e^g., pipelines) covered with lead coatings or paint shall be 
conducted as follows: 

1. Contact Safety to obtain a Hot Work Permit, Refer to the Welding, Cutting and 
Brazing policy; 

2. The operator, shall be trained and ensure that the apparatus used for the work is 
operational, fire figihting equipment is available, arid the welder is protected; 

3. Provide portable and or mechanical ventilation (e.g., local exhaust) capable of 
keeping the levels of fumes, dust and gases below ejqiosure limits; 

4. If welding shall be conducted near air intakes, building ventilation systems shall 
be shut down; 

5. Wear respirators when engineering controls are not feasible; 

6. Wear proper PPE - gloves, apron and/ or jacket that are made of a material which 
is a insulator from heat ̂ lnd electricity; 

7. Wear welders helmet equipped with proper filter plate and cover lenses; 

8. Place a fire resistant tarp below the work area; 
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9. Cover any combustibles in the path with a fiie resistant taip; 

10. Provide a fire watich on ground level; 

11. Restrict access to work ̂ a with barrier tape; 

12. Provide a Qass A fire extinguisher. 

13. At break periods or when finished, workers must immediately proceed to 
decohtainination area; 

14. Decontamination area must be within the barricaded area and must have 
polyethlene drop doths or plastic tarpaulins as a floor. 

15. Keep adjacent and surrounding windows within 25 feet of the work area dosed 
for the duration of the activity; 

16. Limit access through the work area to workers utilizing barricade tape around 
the area; 

17. Mist the work area; 

18. Use a putty knife or scraper to scrape loose paint flakes and deteriorated 
subsurfaces; 

19. Wash immediate area and tools with a spic-and-span/water solution; 

20. Rinse the area with dean water; 

21. HEPA vacuums, disposable towels and wash-up facilities should be made 
available to employees at the work site. All reusable equipment (HEPA 
vacuums, scrapers, screw drivers, etc.) must be properly deaned at the end of flie 
day's work and before leaving the job site. 

22. Gently roll drop cloth inward from tiie outside edges to the center; 

23. Dispose of drop doth, personal protective equipment and used towels into a 
plastic bag labeled "Lead Contaminated Waste"; 

24. All work areas shall be visually inspected after dean-up procedures to ensure 
that no visible dust or debiis is left in the work area; 

25. Dispose of plastic bags mside drums provided at a designated location; and 

26. Contact Safety and/or the Supervisor for a pick up as heeded. 

Lead Removal Methods 

A) ACCEPTABLE METHODS 

The removal methods listed below are acceptable for operations and 
maintenance or abatement activities by personnel that have had the proper 
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training, medical surveillance, and have completed the appropriate work area 
set-up. 

1. Operations and Maintenance Removal Mediods: 

• Manual scrapers and wire brushes; and 

• Limited manual sanding (preferably wet sanding) with accompanied 
ventilation (e.g. HEPA vacuum). 

2. Abatement Removal Methods: 

• Chemical formulations tiiat are approved by EH&S (e.g., methylene 
chloride-free solutions); 

• Heat guns not exceeding 700 degrees Fahrenheit; 

• Manual scrapmg with the aid of approved chemical solvents (e.g., not 
containing methylene chloride); 

• Paste formulations containing potassium or sodium hydroxide; and 

• Mechanized sanding equipment with dedicated HEPA filtered 
exhaust systems. 

B) PROHIBITED METHODS 

The following Est of removed methods for either operations and maintenance or 

abatement activities are prohibited and will not be allowed. ' 

• Use of a heat generating temperatures exceeding 700 degrees Feihrenheit; 

• Open flame torching; 

• Dry abrasive blasting using sand, grit or any other particulate; 

• Use of chemical strippers not approved by EH&S; and 

• Mechanized sanding witiiout HEPA filtered collection systems. 

Lead Abatement Jobs 

Activities resulting in the disturbance of lead paint for the purpose of removing lead 
based paint or "de-leading" surfaces will require special conditions and considerations 
not outlined in this document. At minimum, abatement of lead paint will be performed 
by personnel who: 

1. Are p£irticipating in a complete medical surveillance program 

2. Have successfully completed a lead abatement training course that includes the 
hazards of lead, proper abatement procedures, personal protective equipment, 
and cleanup and clearance procedures 
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3. Are under die direct supervision of a supervisor who has successfully completed 
a lead abatement supervisor training course 

Lead abatement in general will be conducted by private sector contractors. 
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CONESTOGA-ROVERS & ASSOCIATES 
RESPIRATORY PROTECTION PROGRAM 

1.0 PURPOSE 

It is the policy of Conestoga-Rovers & Associates (CRA) to provide sede 2Uid healthful 
working conditions for its employees and to comply with both state and Federal 
Occupational Safety and Health Administration (OSHA) requirements. As part of this 
policy, this written respiratory protection program has been developed to ensure proper 
administratibn of the CRA Respiratory Protection Program, adherence to regulatory and 
contractual requirements, and preservation of the health and well being of CRA 
employees. 

It must always be kept in mind that the use of any kind of a respirator is the last choice 
in employee protection. CRA will investigate all feasible engineering and administrative 
controls to control airborne contaminates prior to use of respirators to minimis the 
reliance on respiratory protective devices. 
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CONESTOG A-ROVERS & ASSOQATES 
RESPIRATORY PROTECTION PROGRAM 

2.0 SCOPE 

This program establish^ the Respiratory Protection Program for CRA. All CRA 
employees, subcontractors, or any other individuals falling under CRA responsibility 
are r^uired to adhere to Ihe gtiidelines and requirements of this program. 
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CONESTOGA-ROVERS & ASSOCIATES 
RESPIRATORY PROTECTION PROGRAM 

3.0 REGULATORY BACKGROUND 

This program has been prepared to comply with the requirements of Title 29, 
Section 1910.134 of the Code of Federal Regulations (29 CKl 1910.134), the Respiratory 
Protection St^dard. This program contains CRA's policies and procedures for the 
following: 

• Respirator selection; 

• Medical evaluations; 

• Fit testing procedures; 

• Proper use of respirators; 

• Inspection, cleaning, and storage of respirators; 

• Air quality, quantity, and flow for supplied air i^piratorS; and 

• Training. 
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CONESTOGA-ROy^S & ASSOCIATES 
RESPIRATORY PROTECTION PROGRAM 

4.0 PROGRAM ADMINISTRATION 

The Respiratory Prptection Standard (29 CFR 1910.134(e)(3)) requires "The employer 
shall designate a program adininistrator who is qualified by appropriate training or 
e^q^erierice that is commensurate with the complexify of the program to administer or 
oyefsee the respitatoiy pfoteetian program arid conduct the required evaluations of 
program effectiveness." 

The Corporate Safety and Health Manager (CSHM) will serve as the overall 
admiiiistrator of this progranu In addition, the Safety Supervisors (SS) for each project 
under their responsibihty will ensure the foUowing: 

• Verity that CRA employees have received the proper trairiing in respiratory 
protection; 

• Ensure that employees have been provided appropriate respiratory devices; 

• Ensure that employees, when leaving the work; area, wash and change out cartridges 
at the end of shifts, at break time and if break-through has occurred; 

• Ensure that employees have been fit tested with respiratory devices; and 

• Ensure that employees have proper medical clearance to wear respiratory devices. 

The cost for administering this program will be paid for solely by CRA. This includes 
the cost of all respirators, respiratory protection supplies, training and medical 
evaluations. 
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CONESTOGA-ROVERS & ASSOCIATES 
RESPIRATORY PROTECTION PROGRAM 

5.0 DUTIES AND RESPONSIBILITIES 

5.1 SUPERVISORS AND PROTECT MANAGERS 

Due to the varying nature of CRA projects and work locations, it is project 
management's responsibility (through consultation with the SS) to coordinate the 
requirements of CRA's Respiratory Protection Program as applicable to their prdject(s). 

Supervisors and project managers have the following duties and responsibilities with 
respect to this program: 

• Ensure that respiratory protective devices are available to employees for their use 
against harmful vapors and oxygen deficient atmospheres; 

• Ensure that emjployees are wearing respiratory protective devices as appropriate; 
and 

• Ensure that employees are provided anniud training, medical evaluations emd fit 
tests. 

5.2 EMPLOYEES 

Employees are responsible for the following: 

• Wearing proper respiratory protective devices as applicable; 

• Using engineering controls to reduce airborne exposure when possible; 

• Participating and assisting in employee exposure assessment studies; and 

• Complying with the CRA Respiratory Protection Program requirements. 
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CONESTOGA-ROVERS & ASSOCIATES 
RESPIRATORY PROTECnON PROGRAM 

6.0 PROGRAM ELEMENTS 

6.1 SELECTION PROCEDURES 

A number of factors must be considered in the selection of the apjmpriate respiratory 
protection device. This section outlines these factors. 

Once the need for a respirator has been identified, the basic steps for selecting a 
respirator are: 

1. Choose only approved respirators. 

2. Evaluate the anticipated respiratory hazards such as: 

2.1 Physical state (vapor or particulate). 

2.2 Contaminant type and concentration. 

2.3 Qjgrgen levels. 

3. Determine if the atmosphere is Immediately Dangerous to Life and Health 
(IDU^: 

3.1 If IDLH, you must use the most protective supplied-air devices. 

3.2 If not IDLH, you may use equipment other that the most protective 
supplied-air devices provided they are appropriate for the contaminant 
and concentration in question. 

6.2 RESPIRATOR APPROVAL 

Only respirators certified by the National Institute of Occupational Safety and Health 
(NIOSH) sh^ be used by CRA employees (29 CFR 1910.134(d)(l)(i)). The certification 
must include the exact style of mask used, and approval of the cartridge type for air 
purifying respirators. 

63 TYPES OF RESPIRATORS 

When respirators are used, the predommate type employed hy CRA is die air-purifying 
device. Infrequently, CRA utUi^s air-supplied respirators. These devices are used 
when United States Environment Protection Agency (USEPA) Level B iS specified in a 
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CONESTOGA-ROVERS & ASSCX3ATES 
RESPIRATORY PROTECriON PROGRAM 

health md safety plan (HASP). However, it is CRA's policy NOT to use compressors for 
the purpose of supplying breathing air. 

6.3.1 AlR-PURlFYlNG RESPIRATORS 

These respirators remove air contaminants by filtering, absorbing, adsorbing, or 
chemical reaction with the contaminants as they pass through the respirator canister or 
cartridge. This respirator is to be used only where adequate oxygen (19.5 to 23.5 percent 
by volume) is available. Air-purifying respirators can be classified as follows: 

• Particulate removing respirators, which filter out dusts> fibers, fUmes, and mists. 
These respirators may be single-use disposable respirators or respirators with 
replaceable filters; 

• Gas- and vapor-removmg respirators, which remove specific individual 
contaminants or a combination of contaminants by absorption, adsorption, or by 
chemical reaction. Gas masks and chemical-cartridge, respirators are examples of 
gas- and vapor-removing respirators; and 

• Combination particulate/gas- and vapor-removing respirators, which combine the 
respirator characteristics of both kinds of air-puiifying respirators. 

6.3.2 SUPPLIED-AIR RESPIRATORS 

These respirators provide breathing air independent of the environment. Such 
respirators are to be used when the contaminant has insufficient odor, taste, or mitating 
warning properties, or when the contaminant is of such high concentrafibn or toxicity 
that an air-purifying respirator is inadequate. Supplied-air respirators, also called 
air-Uhe respirators, are classified as follows: 

• Demand - This respirator supplies air to the user" on demand (inhalation) which 
creates a negative pressure within the facepiece. Leakage into the facepiece may 
occur if there is a poor seal between the respirator and the user's face. CRA does not 
own or use ttiis type of device; 

• Pressure-Demand - This respirator maintains a continuous positive pressure within 
the facepiece, thus preventing leakage into the facepiece; and 
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CONESTOGA-ROVERS & ASSOCIATES 
RESPIRATORY PROTECTION PROGRAM 

Continuous Flow - This resjpirator maintains a continuous flow of air through the 
facepiece and prevents leakage into the facepiece. 

6,3.3 SELF-CONTAINED BREATHING APPARATUS 

This type of respirator allows the user complete independence from a fixed source of air 
and offers the greatest degree of protection but is also the most complex. Training and 
practice in its use wd mainteiii^e is essential. This type of device will be used in 
emergency situatioiis or where Uriited States Environmental Protection Agency 
(USE?A) Level A or B protection is required. 

6.4 AIR OUALITY FOR SUPPLIEDTAIR RESPIRATORS 

When any form of supplied-air respirator is used, the breathing air supply Shall meet Or 
exceed the American National Standard Institute (ANSI)/Compressed Gas Association 
{CGA-G7.1-1989) Standards for Grade D breathing air. This air quality must be verified 
with the air supplier for quality control purposes. This is accomplished by reviewing 
the paperwork from each supplier to make sure that the breathing air has been 
approved as Grade D. Copies of this paperwork are maintained with the Equipment 
Manager in each CRA office that utilizes breathing air. 

6.5 HAZARD EVALUATION 

The selection of the appropriate respirator to use must be appropriate for the. respiratory 
hazards to which the employee is exposed (29 CFR 1910.134(d)(l)(i)). This involves 
conduCtihg a workplace assessment and selecting a respirator based on the hazards 
id^tified. 

At a minimum, the following data must be determined or reasonably estimated: 

• Oxygen concenta'ation; 

• Presence arid cOnceritratiOn of airborne contaminants; and 

• Physical form of airborne cOritairiinants; either gasses, vapors, mists, or particulates. 
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6.5.1 IDLH ATMOSPHERES 

An IDLH atmosphere is an atmosphere that poses an immediate threat to life, would 
cause irreversible adverse health effects, or would impair an individual's ability to 
escape frOin a dangerous atmosphere (29 CFR 1910.134(b)). 

Oxygen Deficiency 

Air Purifying Respirators (APRs) cannot be used at oxygen concentrations below 
19.5 percent; a Supplied Air Respirator (SAR) must be used. The atmosphere is 
considered to be IDLH if the oxygen content is or may fall below the limits shown in 
Table 621 (29 CFR 1910.134(d)(2)(m)). 

TABLE 6-1 OXYGEN DEHCIENT IDLH LEVELS 

Less than 3,001^ 19.5% 16.0% 

3,001-4,000 19.5% 16.4% 

4,001-5,000 19.5% 17.1% 

5,001-6,000 19.5% 17.8% 

6,001 - 7,000 19.5% 18.5% 

7,001-8,000 19.5% 19.3% 

Over 8,000 19.5% 19.5% 

Over 14,000 19.5%; breathing air that is enriched in oxygen must be supplied 

* IDLH requires positive pressure SCBA or airline respirator with and escape bottle. 

6.5.2 NON-IDLH ATMOSPHERES 

The respirator chosen for protection against airborne contaminants in a non-lDLH 
setting must protect the health of the employee under routine and reasonably 
foreseeable emergency conditions (29 CFR 1910.134(d)(3)(i)). To properly select a 
respirator in this situation, the contaminant, the concentration, and physical form of 
contaminant must be known. 
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Concentration 

Respirators work by reducing, not eliminating, the Goncratration of contaminants in the 
worker's breathing zone. The measure of how effident a given respirator is in any 
situation is dependent on many variables, including the breathii^ rate and volume of 
the user, the fit of the respirator, and the effidency of the cartridge. Most practitioners 
use the concept of Assigned Protection Factors (APFs) to estimate how effident a 
respirator is. An APF is the liieasure of how efficient a particular respirator is in 
reducing worker exposure to an inhalatidn hazards For example, if the concentration of 
substance outside the respirator was 90 parts per million (ppm), and the respirator 
reduced the levels to 9 ppm, the respirator would have an APF of 10. 

OSHA, in the revisions to the Respiratory Protection Standard, reserved references to 
APFs for a future ndeinaldhg. In the interim, OSHA "...expects employers to take the 
best available information into account in selecting respirators. OSHA itself will 
continue to refer to the NIOSH APFs..i" (Federal Register Volume 63, No. 5, page 1204). 

NIOSH considers half-face APRs to have an APF of 10 and full face respirators to have 
an APF of 50. Therefore, half-face APRs cannot be used in situations where the 
concentration exceeds ten times the permissible level, and full-face APRs cannot be used 
in atmospheres oVer 50 times this concentration. 

Physical Form 

APRs work by filtering contaminants out of the air breathed by the user. This is why 
they cannot be'used in areas of oxygen defidency. If an APR can be used, the selection 
of the correct cartridge to Use oh ah APR depends on the form of the contaminant. 
Gontainihants can either be gasses, like carbon monoxide or hydrogen sulfide, or 
particulates such as lead dust or asbestos. 

For protection against gasseS and vapors, the following types of respirators may be used 
atCRA: 

• An APR that meets the following conditions: 

- The APR is equipped with an End of Service Life Indicator (ESLI) certified by 
NIOSH for the contaminant; or 
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- A cartridge change-out policy (Siection 3.5) has been developed and 
implemented. 

For protection against dusts, fumes, and mists, the following types of respirators may be 
used: 

• An air purifying respirator with a filter certified by NIOSH as a High Efficiency 
Particulate Air (HEPA) filter. 

6.6 RESPIRATOR USE GUIDFI.ITSJES 

The following sections contain minimum requirements for the safe and eHective use of 
respirators. 

Respirator Sealing Problems 

CRA employees may not use tight-fifting respiratois when certain conditions prevent 
achieving a satisfactory seal (29 CFR 1910.134(g)(1)): 

• Any facial hair that comes between the sealing surface of the facepiece and the face 
or that interferes with valve function; 

• The wearing of a spectacle, a goggle, a face ^eld, a wdding hebxiet, or other eye and 
face protective device that interferes with the seal; and 

• Scars, hollow temples, excessively protrudmg chedcbones, deep creases in facial skin, 
the absence of teeth or dentures, or unusual facial configurations that prevent sealing a 
respirator facepiece to a wearer's face. 

Respirator Sealing Tests 

CRA employees who plan to use a respirator equipped with a tight-fitting facepiece must 
check the seal of the respirator using a positive or negative pressure seal check, or 
equivalent means recommended by the manufacturer, before entering the potentially 
hazardous work area (29 CFR 1910.134(g)(l)(iii)). Procedures for the seal check are 
included in Appendix D. 
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Facepiece Se^ ̂ tectipn 

The fdUowmg minimum procedures must be foUowed to ensure that respirator seals are 
not compromised. 

• Employees with facial hair, scars, or any other condition that might interfere with the 
seal may not use a tight fitting respirator facepiece; 

• Corrective glasses or protective equipment cannot interfere with the respirator seal or 
function; and 

• If the seal should break in a hazardous area, the user shall exit the area to re-don the 
respirator and check the seal. If the user experiences hequent seal breaks the 
respirator does not fit and the user must select and be fit tested for another. 

Evacuation Reqtiirements 

Employees usirig respiratois will return to an area of known clean air in titie following 
conditiGns: 

• If the seal should break in a hazardous area,' the user shall exit the area to re-don the 
respirator and check the seal. If the user experiences frequent seal breaks the 
respirator does not fit and the user must select and be fit tested for another; 

• To wash their faces and respirator facepieces as iiecessaiy to prevent skin or eye 
irritation; 

• If vapor or gas breakthrough occurs, or changes in breathing resistance are noted. Or 
signs of exposure are observed; 

• Monitormg instruments document changes in contamination concentrattons that 
resiilt in the need to upgrade protective equipment; and 

• Any sign of respirator damage or malfunction is noted. 

If breaktiirough, damage, or malfunction has occurred, the employee cannot reenter the 
hazardous area without first servicing/ repairing, or replacing, tiie respirator. 

Work In IDLH Atmospheres 

CRA will not be permitted to work in IDLH atmospheres. 
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6.6.1 CARTRIDGE CHANGE-OUT 

Manujfacturers provide APR cartridges to protect against a variety of typical airborne 
contaminants. The types most often used at CRA are organic vapor cartridges, either 
cdone or in combination with an acid gas cartridge, and HEPA carbidges. 

OSHA requires (29 CFR 1910.134(d)(3)(iii)(B)(2)) "If there is no ESLI appropriate for 
conditions in the employer's workplace, the employer implements a change schedule for 
canisters and cartridges that is based on ol^ective information or data that will ensure 
that canisters and cartridges are changed before the end of their service life." 

The purpose of the cartridge change out policy is to prevent breakthrough or saturation 
of the cartridge absorbent or filter from occurring. 

CRA Cartridge Change^ut Policy 

CRA will use the following procedures for cartridge changes: 

• The cartridge has exceeded the ESLI for the contaminant; 

• Cartridges have become damaged or defective; and 

• Cartridges will be changed/replaced in accordance with the site-specific HASP. 

Ultimately, the cartridge manufacturer has to be consulted to calculate/predict cartridge 
change-out procedures based on the chemicals of concern and the variable factors listed 
above. This potentially will differ with each brand of respirator used at CRA. 

6.4 MEDICAL SURVEILLANCE 

CRA personnel required to wear a respirator will be evaluated prior to initial use of 
respirators and then annually thereafter, to determine their capability to wear a 
respirator. The evaluation will be conducted by a physician or other licensed health care 
physician (PLHCP). 
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Medical Clearaitce 

CRA's consullmg FLHCP reviews the diiucid data and odier required data and issues 
an opinion as to the employee's suitability to use a respirator. 

Additional Medical Evaliiatibiis 

Employees are provided with additional evaluations (29 CFR 1910.134(e)(7)) if: 

• The employee reports medical ugns or symptoms dtat are related to ability to use a 
respirator; 

• MformatiOh from the Respkatoiy Protection Program, including observations made 
during fit tests and program evaluation, indicates a need for reevaluation; and 

• A charige in workplace conditions that may result in a substantial increase in the 
physiological burden placed on an employee. 

6.5 RECORD KEEPING 

A qualitative or quantitative fit test (QLFT or QNFT) must be used to determine the 
aWlity of employees to obtain a satisfactory fit with any tight-fitting facepiece prior to 
assignment (29 CFR 191d.l34(f)). The results of fit tests will then be used to select 
specific types, ihakes, and models of respirators appropriate for tire wearers. Employees 
may not use any ti^t-fitting facepiece without passihg a fit test for that exact make and 
model of facepiece. 

Appendix C contains the OSHA required QLFT and QNFT protocols. 

Frequency of Testing 

Employees will be fit tested prior to initial use of a respirator, whenever a different size, 
style, make or model of facepiece is used, and at least annually thereeifter 
(29 CFR 1910.134(f)(2)). 

Additional fit testing will be performed (29 CFR 1910.134(f)(3)) whenever the employee, 
the employee's supervisor, or the program administrator observes changes to the 

400012 <3) Rdpiratory ProtfCHon Progrom Rev. 3.12««OOqSW43 (8) L-G-14 CONESTOGA^ROVERS & ASSOCIATES 



CONESTOGA-ROVERS & ASSOCIATES 
RESPIRATORY PROTECTION PROGRAM 

employee's physical condition (scarring, facial hair, dental changes, signiticant weight 
changes, etc.) that might affect the fit of the respirator. 

If, subsequent to a successful fit test, the employee later determines the fit of the 
respirator to be unacceptable, the employee will be provided with a reasonable 
opportunity to select another respirator (29 CFR 1910.134(f)(4)). 

Qualitative Respirator Fit Tests 

A QLFT test determines the qudHy of the fit of a facepiece - eitiier good or bad. It cannot 
determine the actual protection factor of the equipment. OSHA (29 CFR 1910.134(f)(6)) 
only allows QLFT testing for situations where a re^irator fit factor of 100 or less is 
required. The Protection Factor for a respirator is determined by dividing the fit factor 
by a safety margin of 10, so passing a QLFT qualifies a person as having a Protection 
Factor of 10 for that respirator. 

Therefore, any tight-fitting facepiece may be tested to an Assigned Protection Factor of 
10 using QLFT. If a tight-fitting supplied air respirator is tested with a QLFT protocol, 
the respirator cannot be used in atmospheres over 10 tiihes the permissible exposure 
level, and cannot be used in IDLH atmospheres, regardless of the type of respirator. 

Irritant Smoke Test 

The irritant smoke test can be used for both air-purifying respirators and 
atmosphere-supplying respirators. When an air-purifying respirator is tested, it should 
be equipped with a HEPA filter. The irritant smoke is produced by air flowing through 
a commercially available smoke tube normally used to dieck ti>e performance of 
vehtilatioh systems. 

Isoamyl Acetate Test 

The odorous vapor test can be used for both air-purifying respirators and 
atmosphere-supplying respirators. When an air-purifying respirator is tested, it should 
be equipped with an organic vapor cartridge. The person being fit tested will smell the 
banana-like odor of the isoamyl acetate if the fit of flie respirator is unsatisfactory and 
report same to the test administrator. 
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Quantitative Respirator Fitting Test 

For a QNFT, the individual wears a re^irator in an atmosphere containing a test agent 
in the form of an aerosol, vapor, or gas. Instrumentation, which samples the test 
atmosphere and the air inside the respirator, is used to measure the penetration of the 
test agent into the respirator. This method of testing determines the exact fit factor of 
the respirator on the person being tested. For example, if the instruments measure a 
concientration of 1,000 ppm outside fiie facepiece and 1 ppm inside, that facepiece on 
that individual has a fit factor of 1,000. 

Any QNFT documenting a fit factor of 500 or greater may be used to validate the 
eqviipment to its maximum use concentratian. For example, NIOSH assigns an airline 
respirator Vyithout an escape bottle, operated in positive pressure mode, a Protection 
Factor of 1,000. Any QNFT that documents the wearer exceeding a fit factor of 500 
would allow use of this respirator up to the 1,000 times the action level. 

Facial Hair 

OSHA mandates (29 CFR 1910.134 Appendix A) that fit testing cannot be done if there is 
any hair growth between the skin and the sealing surface of the respirator. This includes 
stubble, beards, mustaches, or sideburns. 

Fit Test Procedures 

The following procedures must be followed when providing emy QLFT of QNFT 
(Appendix A to 29 CFR 1910.134). The test specific procedures are provided in 
Appendix C. 

1. The employee will be allowed to select a facepiece from a sufficient array of size, 
makes, and models of NIOSH certified respirators to ensure a correctly fitting 
and acceptable respirator. The employee will be 2isked to select the facepiece 
with the most acceptable fit. 

2. The tester wiU then review respirator donning and doffing procedures with the 
employee. A inirror is recommended to assist the employee in evaluating, the fit 
of the respirator. 
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3. The employee will wear the facepiece for at least 5 minutes. The employee wfll 
be furrushed with written instructions for the exercise regimen during this 
period. 

4. If the respirator is a model unfamiliar to the employee, the tester wiU assist the 
employee in donning and do^g the facepiece several times to familiarize them 
with the unit. 

5. The tester and employee wiU check the following items for fit and comfort 
Position and fit of mask on the nose; room for eye protection; room to talk; 
position of mask on face and cheeks; chin properly placed; appropriate strap 
tension; and slipping tendency. 

6. Employee will tiien conduct negative and positive pressure seal checks 
(Appendix D). For a negative check, cover the inhalation valves and breathe in; 
the facepiece should collapse slightly. For the positive check, cover the 
exhalation valve and breath out slightly (normally); the mask should bulge 
outward. The employee should not feel any air escaping or entering the mask. 

7. If the . employee routinely uses any safety equipment that might interfere with 
respirator fit (such as safety glasses with half-face respirators), it must be worn 
during the fit testing. 

8. The following test exercises will be conducted for 1 minute while standing, 
except for the grimace exercise that is conducted for 15 seconds: 

• Normal breathing; 

• Deep breathing; 

• Turn head slowly side to side; 

• Nod head slowly up and down; inhale when looking upwards; 

• Talk slowly and loudly enough to be heard by the instructor. The employee 
can recite a story, count backwards from 100, read the 'r«iinbow passage' or 
another prepared script, etc.; 

• Grimace (smile or frown). (NOTE: OSHA states that this is required only for 
QNFT testing); 

• If possible, bend over from the waist. Jogging in place may be used if the test 
conditions prevent bending; and 

• Normal breathing. 

9. If, at any time during the test the employee reports exposure to the challenge 
substance or the computerized QNFT test indicates failure, the test is to be 
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stopped, arid the employee will be offered the opportunity to adjust the 
respirator or select a different one. 

Respirator Fit Test Records 

CRA will maintain records of respirator fit tests until die next test is taken (see 
Appendix F for form). The following information will be documented during the fit test 

• Name of employee being tested; 

• Type of fit test used; 

• Specific make, modd, style, and size of r^pirator tested; 

• Date of test and 

• Pass/Fail test results for QLFTs, or die fit factor and Strip charts or odier record for 
QNFTS. 
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7.0 RESPIRATOR MAINTENANCE 

CRA employees will be responsible for cleaning and maintaining their personally assigned 
respirators. 

Qeaning and Sanitizing 

Employees shall clean and sanitize personally assigned respirators in accordance with the 
procedures outlined in Appendix E. Non-personally assigned respirators Shall be cleaned 
after each use by the user. 

Respirators used in fit testing shall be cleaned and sanitized between each use. 

Storage 

Respirators must be stored in a manner that will protect them against damage, 
contamination, dust, sunlight, extreme temperatmes, excessive moisture, or deimaging 
chemicals. Respirators should also be stored to prevent distortion of rubber or other 
elastomeric parts. Respirators must not be stored in such places as lockers and toolboxes 
unless they are protected as stated above. 

Inspection 

Each respirator must be inspected before each use and during cleaning to ensure it is in 
proper working condition. These inspections are documented on the Inspection Record 
Form that is provided in Appendix G. 

A respirator inspection must include a check for respirator function; connection 
tightness; for the condition of the respiratory inlet covering, head harness, valves, 
connecting tubes, harness assemblies, filters, cartridges, canisters, ESLI, and shelf life 
date(s); and for die proper function of regulators, alarms, and other warning systems. 

Each rubber or other elastomeric part must be inspected for pliability and signs of 
deterioration. 
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Piart Replacement and Repair 

Parts replacement may be performed by the employee to whoin the respirator is 
assigned in accordance wifli the manufacturer's procedures. Replacement parts must be 
only those designed for the specific respirator being repaired. 

Respirator repair, beyond uS^-serviceable parts, will be performed hy trained and 
authorized third parties. Reducing or admission valves must be returned to the 
numufacturer or to a trained technician for repair or adjustment. Instrumentation for 
valve tests must be approved by themantifacturer. 
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8.0 EMPLOYEE TRAINING 

CRA will provide training to all employees participating in tiie Respiratory Protection 
Program. This traming will be provided at: 

• The time of initial employment; 

• Annually; 

• Whenever changes in respiratory protective eqtiipment or respiratory hazards in the 
workplace occur; 

• Whenever inadequate employee knowledge or use of the respirator indicates that tire 
employee has not retained the requisite understanding or skills required to wear 
respiratory protection equipment; and 

• Whenever any other situation in which retr^lining appears necessary to ensure safe 
respirator usage. 

The training program shall include the following elements: 

• The basic elements of the CRA Respiratory Protection Program; 

• Responsibilities of managers and employees; 

• The criteria for selecting respirators; 

• Proper inspection procedures for respirators; 

• Maintenance and storage of respirators; 

• Regulations concerning respirator use, including a review of 29 CFR 1910.134; 

• A review of forms to be used for respirator fit tests, training records, and respirator 
inspection records; 

• The reason(s) respiratory protection is required on the work sites; 

• The general nature, extent, and effects of respiratoty hazards to which the person 
may be exposed; 

• A discussion of possible engineering controls as they relate to the types of work sites 
with which CRA employees are involved; 

• An explanation of the operation, capabilities, and limitatians of the respirator 
selected; and 

• Instruction in donning, checking the fit of, wearing, and use of respirators. 
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on file. 
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9.0 PROGRAM EVALUATION AND DOCUMENT CONTROL 

Evaluations of our workplaces are conducted periodically to ensure compliance with 
CRA's Respiratory I^tection Program and its effectiveness. &nployees are questioned 
about fitting, selection, use and maintenance of the respirators that they wear. This 
program will be reviewed and updated as necessary, at a frequency necessary to 
maintain its effectiveness. The msponsibUity for maintenance of this program belongs to 
the Corporate Safety and Health Manager. 
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APPENDIX A -DEFINITIONS AND ABBREVIATIONS 

ACGIH 

Aerodynamic 
diameter 

Aerosol 

Air-regulating valve 

Air-supply device 

Anesthetic 

ANSI 

Approved 

Asphjociant 

Asphyxiant -
chemical 

Asphyxiant - simple 

Breathing tube 

Canister 
(air-purifying) 

American Conference of Governmental Industrial Hygienists 

The diameter of a unit density sphere having the same settling velocity 
as the particle in question> whatever the shape and density. 

A system consisting of particles, solid or liquid, suspended in air. 

An adjustable valve used to regulate, but which cannot completely shut 
off, tiie airflow to the facepiece, helmet, hood, or suit of an air-line 
respirator. 

A hand- or motor-operated blower for the hose mask, or a compressor 
or other source of respirable air for the air-line respirator. 

A substance that causes loss of feeling and sensation with 
^consciousness and death possible (for example: nitrous o^de, 
hydrocarbons, and ethers). Some anesthetics ii^ure body orgems (for 
example: Carbon tetrachloride (liver and kidneys), chloroform (liver 
and heart), benzene (bone marrow), and carbon distilhde (nervous 
system)). 

American National Standards Institute 

Tested and listed as satisfactory by the National Institute of 
Occupational Safety and Health (NIOSH) of the U.S. Department of 
Healdi and Human Sendees 

A substance that interferes with utilizatioii of oxygen in the body. 

A substance that in low concentrations interferes with supply or 
utilization of oxygen in the body (for example: carbon monoxide, 
hydrogen cyanide, cyanogen, and nitriles). 

A physiologically inert substance that dilutes oxygen in the air (for 
example: nitrogen, hydrogen, helium, and methane). 

A tube through which air or oxygen flows to the facepiece, mouthpiece, 
helmet, hood, or suit. 

A container with a filter, sorbent, or catalyst, or any combination 
thereof, that removes specific contaminants from the air drawn through 
it. 
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Carcinogen 

Cartridge 

Catalyst 

Confined space 

Contaminant 

Demand 

OOP 

Dust 

A substance known to prbdtice cancer in some individuals following a 
latent period (fox example: Asbestos, chromates, or radioactive 
particulates). 

A small, air-punfying, canister. 

In respirator use, a substance that converts a toxic gas (or vapor) into a 
less toxic gas (or Vapor). 

Ceiling concentf ation The concentration of an airborne substance that must not be exceeded. 

Any space vdth limited means of egress subject to toxic or flammable 
contaminant accmnulation or to an oxygen deficient atmosphere. 
Confined spaces include but are not limited to stofage tanks, process 
vessels, bins, boilers, ventilation or exhaust ducts, sewers, undergrotmd 
utility vaults, tunnels, pipelines and open top spaces more than 4 feet 
deep, such as pits, tubes, vaults and vessels. 

A harmful, irritating, or nuisance material (hat is foreign to die normal 
atmosphere. 

A type of self-contained breathing apparatus or air-line respirator that 
functions due to negative pressure created by inhalation (i.e., air flow 
into the facepiece on "demand"). 

Dioctyl phthalate, a particulate with a fairly uniform size of about 
0.3 micrometers and used in testing HEFA filters. 

A solid piarticle suspended in air, generated by handling, drilling, 
cnishing, grinding, rapid impact, detonation, or decrepitation of 
organic or inorganic materi^ such as rode, ore, meMl, coal, wood, 
grain, and etc. 

Emergency respirator A respirator available to be worn when a hazardous atmc»phere 
suddenly occurs that requires immediate use of a respirator either for 

^mm fKa ^a7a1•/4/^tve rvr —* — "-i.- f a 

Exhalatibn valve 

Eyepiece 

Face shield 

suddenly occurs that requires immediate use of a respirator either for 
escape fiom the hazardous atmosphere or for entry into the hazardous 
atmosphere. 

A device that allows exhaled air to leave a respirator and prevents 
outside air from entering through valve. 

A gas-tight/ transparent window(s) in a full facepiece, helmet, hood, or 
Mit, fiirough which the wearer may see. 

A device worn in front of the eyes and a portion of, or all of, the face, 
whose predominant function is protection of the eyes and ttie face. 
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Facepiece 

Fibrosis (producing 
dust) 

Filter 

Fog 

Fume 

Gas 

Goggle 

Hazardous 
atmosphere 

Head harness 

Helmet 

HEPA 

HEPA 

Hood 

HSM 

That portion of a respirator that covers the wearer's nose and mouth in 
quarter-mask (above the chin) or half-mask (under the clun) facepiece 
or that covers the nose, mouth, and eyes in a full facepiece. It is 
designed to make a gas-tight or partide-tight fit with the face and 
indudes tiie headbands, exhalation valve(s), and connections for an 
air-purifying device or respirable gas source, or both. 

Ehist that, when inhaled, deposited, and retained in the lungs, may 
result in fibrotic ^owth that may cause reduced pulmonary function. 

A media component used in respirators to remove solid or liquid 
particles from inspired air. 

A mist of suffident concentration to perceptibly obscure vision. 

Solid partides suspended in air, generated by condensation from the 
gaseous state, generally after volatilization from molten metals, etc., 
and often accompanied by a chemical reaction such as oxidation. 

An aeriform fluid that is in the gaseous state at ordinary temperature 
and pressure. 

A device with contour-shaped eyecups and glass or plastic lenses worn 
over eyes and held in place by a headband or ofrier suitable means for 
protection of the eyes and eye sockets. 

Any atmosphere, either immediately or not immediately dangerous to 
life or health, which is oxygen deficient or contains a toxic or 
disease-producing contaminant. 

That part of a facepiece assembly that secures the facepiece to the 
wearer. 

That portion of a respirator that shields the eyes, face, neck, and other 
parts of ^e head. 

High-efficiency partictilate afr filter 

High efficiency particulate air filter fiiat removes 99.97 percent or more 
of monodisperse dioctyl phthalate (DOP) particles wifii a mean partide 
diameter of 0.3 micrometer from air. 

That portion of a respirator that completely covers fiie head, neck, and 
portions of the shoulders. 

Area Health and Safety Manager 
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IDLM 

IDLH ! 

Inhalation valve 

Irrespirable 

Imtant 

Maximum use limit 

Mist 

Mouthpiece 

MPCa 

MSHA 

Negative pressure 
respirator 

NIOSH 

Nonroutine 
respirator use 

Nose clamp 

Immediately dangerous to life or health 

Immediately dangerous to Ufe or health. Any atmosphere that poses an 
immediate hazard to life or produces immediate irreversible 
debilitating effects on healtti. 

A device that allows respifable air to enter a respirator and prevents 
exhaled air from leaving the respirator through the valve. 

Unfit for breathing. 

Corrosive in action. May cause irritation and inflammation of parts of 
the respiratory system (also sldn and eyes) and pulmonary edema. 

Refers to filters, cartridges, or canisters. The maximum concentration of 
a contaminant for which an air^purifying filter, cartridge, or canister is 
approved for use. 

Liquid droplets suspended in air, generated by condensation from the 
gaseous to the Hquid state or by breaking up a liquid into a dispersed 
state, such as by splashing, foaixiing, or atomizing. 

That portion of a respirator tihat is held in the wearer's mouth and is 
connected to an air-purifying device or respirable gas source, or both. 
It is designed to make a gas-tight or particle-tight fit with the mouth. 

Maximum permissible air-borne concentration. These concentraticns 
are set by tike National Committee on Radiation Protection. They are 
recommended maximum average concentrations of radionuclides to 
which a worker may be exposed, assuming that he/she works 8 hours a 
day, 5 days a week, and 50 weeks a year. 

Mines Safety and Health Administration 

A respirator in which the air pressure inside the respiratory inlet 
Covering is positive dumg exhalation in relation to the air pressure of 
the outside atmosphere and negative during inhalation in relation to 
the air pressure of the outside atmosphere. 

National Institute of Occupational S2ifety & Health 

Wearing a respirator when carrying out a special task that occurs 
infrequently. 

A device used to close the nostrils of a worker wearing a respirator 
equipped with a mouthpiece (sometimes cdled a nose clip). 

# 
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NotlDLH 

Odor threshold limit 

OSHA 

Oxygen 
deficiency-not IDLH 

PAPR 

Particulate matter 

PEL 

Permissible e^qposure 
limit (PEL) 

Not immediately dangerous to life or health. Any hazardous 
atmosphere that may produce physical discomfort immediately, 
chronic poisoning after repeated exposure, or acute adverse 
physiological symptoms after prolonged exposure. 

The lowest concentration of a contaminant in air that can be detected by 
the olfactory sense. 

Occupational Safety and Health Administration 

An atmosphere having an oxygen concentration below the minimum 
legal requirement of 19.5 percent by volume for respirable air at 
sea-level conditions, but above that which is immediately dangerous to 
life or health. 

Powered air purifying respirator • 

A suspension of tine solid or liquid particles in air, for example: Dust, 
fog, fume, mist, smoke, or spray. Particulate matter suspended in air is 
commonly known as an aerosol. 

Permissible exposure limit 

The legally established time-weighted average (TWA) concentration or 
ceiling concentration of a contaminant that shall not be exceeded. 

Pneumoeoruosis-prod Dust that, when inhaled, deposited, and retained in the Itmgs, may 
ucing dust produce signs, symptoms, and findings of pulmonary disease. 

Positive-pressure 
respirator 

Pressure demand 

Protection factor 

Resistance 

Respirable 

A respirator in which the air pressure inside the respiratory iitiet 
covering is positive in relation to the air pressure of the outside 
atmosphere during exhalation and inhalation. 

Similar to a demand-type respirator but designed to maintain positive 
pressure in the facepiece at all times. 

The ratio of the ambient concentration of aii airborne substance to &e 
concentration of the substance inside the respirator at the breathing 
zone of the wearer. The protection factor is a measure of the degree of 
protection provided to the wearer by a respirator. 

Opposition to the flow of air, as through a canister, cartridge, 
particulate filter, orifice, valve, or hose. 

Suitable for breathing. 
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Respiratoi 

Respiratory inlet 
covering 

Routine respirator 
use 

Unitization 

SAR 

SCBA 

Sensitizers 

Service life 

Smoke 

Sorbent 

Spray 

STEL 

Supplied-air suit 

A device designed to protect die wearer from the inhalation of harmful 
atmospheres. 

That portion of a respirator that connects the wearer's respiratory tract 
to ah Eur-purifyihg device or respirable gas source, or bodi. It may be a 
facepiece, hehnet, hood, stiit, or inouthpiece/noSe clamp. 

Weetting a respirator as a normal procedure when carrying out a 
regular and frequently repeated task. 

The removal of dirt and the mhibiting of the action of agents diat cause 
infection or disease. 

Supplied air respirators 

Self-contained breadimg apparatus 

Substances that cause increased probability of physiological reactions 
(for example, iSocyanates or epoxy resins systems). 

The period of time that a respirator provides adequate protection to the 
wearer - for example, the period of time that an air-purifying device is 
effective for removing a harmful substance from inspired air. 

A system that includes die products of combustion, pyrolysis, or 
chemical reaction of substances in the form of visible and invisible solid 
and liquid particles and gaseous products in air. Smoke is usually of 
sufficient concentration to perceptibly obscure vision. 

A material contained in cartridge or canister that removes toxic gases 
and vapors from the inhaled air. 

A liquid, mechanically produced, particle with sizes generally in the 
visible or macroscopic range. 

A STEL is defined as a 15-minute tune-wmgihted average exposure that 
should not be exceeded at any tune during a work day even if the 
8-hour time-weighted average is withm the TLV. Exposures at the 
SiEL should not be loiiger than 15 minutes and should not be repeated 
more than four times per day. There should be at least 60 minutes 
between .successive exposures at the STEL. 

A suit impermeable to most particulate and gaseous contaminants and 
provided with an adequate supply of respirable air. 
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Systemic poisons 

Time-weighted 
average 

TLV 

TLV 

TLV-C 

TLV-c 

TLV-STEL 

TLV-STEL 

TLV-TWA 

TLV-TWA 

Valve 

Vapor 

Substances that damage organs and systems in the body (for example: 
Mercury (nervous system and various orgaits), phosphorus (bone), 
hydrogen sulfide (respiratory paralysis), and arsine (red blood cells and 
liver). 

The average concentration of a contaminant in air during a specific time 
period. 

Threshold limit value 

Threshold limit Value. Refers to the airborne concenteation of a 
substance and represents conditions to which it is believed nearly all 
workers may be repeatedly exposed day after day without adverse 
effect. Due to the wide variation in individual susceptibility, usually a 
small percentage of workers may experience discomfort from some 
substances at or below the threshold limit. 

Threshold limit vedue - ceiling 

A listed value bearing a "c" designation refers to a "ceiling" value that 
should NOT be exceeded without appropriate respiratory protection. 
ALL values should fluctuate below this listed value. This, in effect, 
makes the "c" designation a maximum allowable concentration. 

Threshold limit value - short term exposure limit 

Threshold limit value - short-term exposure limit The concentration to 
which workers can be exposed continuously for a short period of time 
without suffering from 1) irritation, 2) chronic or irreversible tissue 
damage, or 3) narcosis of sufficient degree to increase the likelihood of 
accidental injury, imp£iir self-rescue, or materially reduce work 
efficiency, and provided ttiat the daily TLV-TWA is not exceeded. 

Threshold limit value - time weighted average 

Threshold limit value - time weighted average. The time-weighted 
average concentration for a normal 8-hour workday and a 40-hour 
work week to which nearly all workers may be repeatedly exposed, day 
after day, without adverse effect. 

A device that controls the pressure, direction, or rate of flow of air or 
oxygen. 

The gaseous state of a substance that is solid or liquid at ordinary 
temperature and pressure. 
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Welding helmet A device designed fo piovide protection for the eyes and. face against 
intense radiant energy and molten metal splatter encountered in the 
wel(hng and cutting of metals. 

Window indicator A device on a cartridge or camster tiiat visually denotes the service life 
of the cartridge or canister. 
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APPENDIX B - OSHA RESPIRATORY PROTECTION PROGRAM REGULATIONS 

29 CFR 1910.134 Respiratory Protection. 

[Added at 63 FR1270, Jan. 8,1998] 

This section applies to General Industry (part 1910), Shipyards (part 1915), Marine Terminals 
(part 1917), Longshoiing (part 1918), and Construction ^art 1926). 

(a) Permissible practice. 

(1) In the control of those occupational diseases caused by breathing air Gontaminated with 
harmful dusts, fogs, fumes, mists, gases, smokes, sprays, or vapors, the primary objective sh^ 
be to prevent atmospheric contamination. This shall be accomplished as far as feasible by 
accepted engineermg cpittrol measures (for example, endostu-e or confineinent of the operation, 
general and local vditilation, and substitution of less toxic materials). When effective 
engineering controls are not feasible, or while they are being instituted, appropriate respirators 
shall be used pursuant to this section. 

(2) Respirators shall be provided by the employer when such eqiiipihent is necessary to protect 
the health of the employee. Ihe employer shall provide the respirators which are applicable and 
suitable for the purpose intended. The employer shall be responsible for the establishment and 
maintenance of a respiratory protection program which shall indude the requirements outlined 
in para^aph (c) of this section. 

(b) Definitions. The following definitions are important terms used in the respiratory protection 
standard in this section. 

Air-purifying respirator means a respirator with an air-purifying filter, cartridge, or canister that 
removes specific air contaminants by passing ambient air through the air-purifying element. 

Assigned protection factor (APF) [Reserved] 

Atmosphere-supplying respirator means a respirator that supplies Ihe respirator user witfi 
breathing air from a source independent of the ambient atmosphere, 2md indudes supplied-£iir 
respirators (SARs) and self-contained breahing apparatus (SCBA) units. 

Canister or cartridge means a container With a filter, sorbent> or catalyst, or combination of these 
items, which removes specific contaminants from the air passed through the container. 

Demand respirator means an atmosphere-supplying respirator that admits breadiing edi to the 
facepiece only when a negative pressure is created inside the facepiece by inhalation. 

Emergency situation means any occurrence such as, but not limited to, equipment failure, rupture 
of containers, or failure of control equipment that may or does result in an imcontrolled 
significant release of an airborne contaminant 
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Employee exposure means exposure to a cancenlration of an airborne contaminant Ifiat would 
occur if the employee were not using respiratory protection. 

End-of-service4iJe indicator (ESU) means a system that warns the respirator user of the approach 
of the end of adequate respiratory protection, for example, that the sorbent is approaching 
saturation or is no longer effective. 

Escape-only respirator means a respirator intended to be used only for emergency exit 

FQter or air purifying element means a component used in respirators to remove solid or liquid 
aerosols from ̂ e inspired air. 

Filtering fdcepiece (dust mask) means anegative pressure particulate respirator with a filter as an 
integral part of the facepiece or witfi the entire facepiece composed of the filtering medium. 

Fit factor meeaxs a quantitative estimate of the fit of a particular respirator to a specific 
individual, and typically estimates the ratio of tiie concentration of a substance in ambient air to 
its concentiatibn inside the respirator when WOJTL 

Fit test means the use of a protocol to qualitatively or quantitatively evaluate the fit of a 
respirator on an individual. (See also Qualitative fit test QLFT and Quantitative fit test QNFT.) 

Helmet means a rigid respiratory inlet covering that also provides head protection against 
impact and penetration. 

High efficiency particulate air (HEPA) filter means a filter that is at least 99.97% efficient in 
removing mbnodisperse particles of Q.3 micrometers in diameter. The equivalent NIOSH 42 
CTR 84 particulate filters are the NlOO, RlOO, and PlOO filters. 

Hood ineans a respiratory inlet covering that coinpletely covers the head rind neck and rhay also 
cover portions of the shoulders and torso. 

Immediately dangerous to life or health (IDLH) means an atmosphere tiiat poses an immediate 
threat to life, would cause irreversible adverse health effects, or would impair an individual's 
ability to escape from a dangerous atmosphere. 

Interior structural firefighting ineans the physical activity of fire suppression, rescue or both, 
inside of buildings or enclosed structures which ^ involved in a fire situation beyond the 
incipient stage. (See 29 CFR 1910.155) 

Loose-fitting facepiece means a respiratory inlet covering that is designed to form a partial seal 
with tiie face. 

Maximum use concentration (MUC) [Reserved]. 

Negative pressure respirator (tight fitting) means a respirator in which tiie air pressure iirside the 
facepiece is negative during inhkation with respect to the ambient air pressure outside the 
respirator: 
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Oxy^ deficient atmosphere means an atmosphere with an oxygen content below 19.5% by 
volume. 

Physician or other licxnsed health care profissional (PLHCP) means an individual whose legally 
permitted scope of practice (i.c., license, registration, or certification) allows him or her to 
independently provide, or be delegated the responsibility to provide, some or all of the health 
care services required by paragraph (e) of this section. 

Positive pressure respirator means a respirator in which the presstu-e inside the respiratory iiUet 
covering exceeds the ambient air pressrire outside the respirator. 

Pmoered air-purifying respirator (PAPR) means air-purifying respirator that uses a blower to 
force die ambient air durough air-purifying elements to the inlet covering. 

Pressure demand respirator means a positive pressure atmosphere-supplying respirator that 
admits breathing air to the facepiece when the positive pressure is reduced inside the facepiece 
by inhalation. 

Qualitative fit test (QLFT) means a pass/fail fit test to assess the adequacy of respirator fit that 
relies on the individual's response to the test ag^mt. 

Quantitativefit test (QNFT) means an assessment of the adequacy of respirator fit by numerically 
measuring the amount of leakage into the respirator. 

Respiratory inlet caoering means that portion of a respirator that fonns the protective barrier 
between &e user's respiratory tract and an 2iir-purifying device or breathing air source, or both. 
It may be a facepiece, helmet, hood, suit, or a mouthpiece respirator with nose clamp. 

Self-contained breathing apparatus (SCBA) means an atmosphere-supplying respirator for which 
the breathing air source is designed to be carried by the user. 

Service life means the period of time that a respirator, filter or sorbent, or other respiratory 
equipment provides adequate protection to the wearer. 

Supplied-air respirator (SAR) or airline respirator means an atmosphere-supplying respirator for 
which the source of breathing air is not designed to be carried by the user. 

Tltis section means this respiratory protectioii standard. 

Tight-fitting facepiece means a respiratory inlet covering that forms a complete seal with the face. 

User seal check means an action conducted by the respirator user to determine if the respirator is 
properly seated to the face. 

(c) Respiratory protection program. This paragraph requires the employer to develop and 
implement a written respiratory protection program with required worksite-spedfic procedures 
and elements for required respirator use. The program must be administered by a suitably 
trained program administrator. In addition, certain program elements may be required for 
voltmtary use to prevent potential hazards associate with tiie use of the respirator. The Small 
Entity Compliance Guide contains criteria for the selection of a program admiiiistrator ̂ md a 
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sample pro^am that meets the reqtiiiements of this paragraph. Copies of the Small Entity 
Compliance Guide vwll be available on or about April 8,1998 from the Occupational Safety and 
Health Administration's CMfiee of Publieatians> Room N 3101,200 Constitutian Avenue, NW, 
Washington, DC, 20210 (202-219-4667). 

(1) In any workplace where respirators are necessary to protect the health of die employee or 
whenever respirators are required by die employer, the employer shall establish and implement 
a written respiralpry protection program with worksite-specific procedures. The program shall 
be updated as necessary to reflect those changes in workplace conditions that affect respirator 
use. The employer shall include in the program die following provisions of this section, as 
applicable: 

(i) Procedures for selecting respirators for use in the workplace; 

(ii) Medical evaluations of employees required to use respirators; 

(iv) Procedures for proper use of respirators in routine and reasonably foreseeable emergency 
situations; 

(v) Procedures and schedules for cleaning, disinfecting, storing, inspecting, repairing. 

(vi) Procedures to ensure adequate air quality, quantity, and flow of breathing air for 
atmosphere-supplying respirators; 

(vii) Training of employees in the respiratory hazards to which they are potentially e}q>osed 
during routine and emergency situations; 

(viii) Training of employees in the proper use of respirators, including putting on and removing 
them, any limitations on their use, and their maintenance; and 

(ix) Procedures for regularly evaluating the effectiveness of the program. 

(2) Where respirator use is not-required: 

(i) An employer may provide respirators at the request of employees or permit employees to 
use their own respirators, if the employer determines that such respirator use will not in its^ 
create a hazard. If the employer determines that any volxmtary respirator use is permissible, the 
employer shall provide the respirator users with the information contained in Appendix D to 
this section ("Information for Employees Using Respirators When Not Required Under the 
Standard"); and 

(ii) In addition, the employer must establish and implement those elements of a written 
respiratory protection program necessary to ensure that any employee using a respirator 
voluntarily is medically able to use that respirator, and that the respirator is cleaned, stored, and 
maintained so that its use does not present a health hazard to the user. Exception: Employers 
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are not reqiiired to include in a written respiratory protection program those employees whose 
only use of respirators involves the voluntary use of filtering facepieces (dust nmsks). 

(3) The employer shall designate a program administrator who is qualified hy appropriate 
training or experience that is commensurate with the complexity of the program to administer 
or oversee the respiratory protection program and conduct the required evaluations of pro^am 
effectiveness. 

(4) The employer shall provide respirators, training, and medical evaluations at no cost to the 
employee. 

(d) Selection of respirators. This paragraph requires the employer to evaluate respiratory 
hazard(s) in die workplace, identify relevant workplace and user factors, and base respirator 
selecHon on these factors. The paragraph also specifies appropriately protective respirators for 
use in IDLH atmospheres, and limits the selection and use of ^ur-purifying respirators. 

(1) General requirements. 

(1) The employer shall select and provide an appropriate respirator based on the respiratory 
hazard(s) to which the worker is exposed and workplace and user factors that affect respirator 
performance and reliability. 

(ii) The employer shall select a NIOSH<ertified respirator. The respirator shall be used in 
compliance with the conditions of its certification. 

(iii) The employer shall identify and evaluate the respiratory hazard(s) in the workplace; this 
evaluation shall include a re^lsonabIe estimate of employee exposiues to respiratory hazard(s) 
and an identification of the contaminant's chemical state and physical form. Where the 
employer cannot identify or reasonably estimate the employee exposure, die employer shedl 
consider the atmosphere to be IDLH. 

(iv) The employer shall select respirators from a sufficient number of respirator models and 
sizes so that the resphator is acceptable to, and correctly fits, the user. 

(2) Respirators for IDLH atmospheres. 

(i) The employer shall provide the following respirators for employee use in IDLH atmospheres: 

(A) A full facepiece pressure demand SCBA certified by NIOSH for a minimum service life of 
thirty mmutes, or 

(B) A combination full facepiece pressme demand supplied-air respirator (SAR) with auxiliary 
self-contained air supply. 

(ii) Respirators provided only for escape from IDLH atmospheres diall be NIOSH-certified for 
escape from the atmosphere in which fiiey will be used. 

(iii) All oxygen-deficient atmospheres shall be considered IDLH. Exception: If die employer 
demonstrates that, under all foreseeable conditions, the oxygen concentration can be 

«0(l012(3)Respirak)iyl>rpiactlanPiii7ainRev.3-12/1Ba0(»O8443<8) B-5 CONESTOGA-ROVERS & ASSOCIATES 



CQNESTOGA-ROVERS & ASSOCIATES 
RESFIRATORY PROTECtlON roOGRAM 

maintained within the ranges specified in Table n of this section (i.ev for fiie altitudes set out in 
the table), then any atoiosphere^supplying respiFator inay be used. 

(3) Respirfltors for atmospheres that are not IDLH. 

(i) The employer shall provide a respirator that is adequate to protect the health of the employee 
and ensure compliance with all other OSHA statutory and regulatory requirements, tmder 

# 

(A) Assigned Protection Factors (APFs) [Reserved] 

(B) Maximum Use Concentration (MUC) [Reserved] 

(ii) The respirator selected shall be appropriate for the chemical state and physical form of the 
contaminaiit. 

(lii) For protection against gases and vapors, the employer shall provide: 

(A) An atmospherfrsujpplying respirator, or 

(B) An air-purifying respirator, provided that 

Table II 

Altitude (ft.) Oxygen deficient Atmospheres (%02) 
for which the employer may rely on 

: atmosphere-supplying respirators 
Less than 3,001 16.0-195 
3,001-4,000 16.4-19.5 
4,001 - 5,000 17.1-19.5 
5,001-6,000 17;8 -19.5 
6,001 - 7,000 185 -19.5 
7,001-8,0001 195 -19.5 

(1) The respirator is equipped with an end-of-service-life indicator (ESLI) certified by NIOSH 
for the contaminant; or 

(2) If there is no ESLI appropriate, for conditions in the employer's workplace, the employer 
implements a change Schedule for canisters and cartridges that is based on objective 
information or data that will ^sure that canisters and cartridges are changed before fiie end of 
their sendee life. The employer shall describe in tiie respirator program the information and 
data relied upon and the basis for the canister emd cartridge change schedule and the beisis for 
reliance on the data. 

(iv) For protection against particulates, the employer shall provide: 

(A) An atmosphere-supplying respirator; or 
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m 

(B) An air-purifying respirator equipped with a filter certified by NIOSH under 30 CFR p^ 11 
as a high efficiency peuticulate iur (HEPA) filter, or an aii-purifying respirator equipped with a 
filter certified for particulatte NIOSH under 42 CFR part 84; or 

(C) For contaminants consisting primarily of particles with mass median aerodynamic 
diameters (MMAD) of at least 2 micrometers, an air-purifying respirator equipped with any 
filter certified for particulates by NIOSH. 

TABLE 1.-ASSIGNED PROTECTION FACTORS [Reserved] 

1 Above 8,000 feet the exception does not apply. Oxygen^ruidied breathing air must be 
supplied above 14,000 feet. 

(e) Medical evaluation. Using a respirator may place a physiological burden on employees that 
varies with the type of respirator worn, the job and workplace conditions in which the 
respirator is used, and the medical status of the employee. Accordingly, this paragraph specifies 
the minimum requirements for medical evaluation that employers must implement to 
determine the employee's ability to use a respirator. 

(1) General. The employer shall provide a medical evaluation to determine the employee's abili^ 
to use a respirator, before the employee is fit tested or required to use the respirator in the 
workplace. The employer may discontinue an employee's medical evaluations when the 
employee is no longer required to use a respirator. 

(2) Medical evaluation procedures. 

(i) The employer shall identify a physician or ofirer licensed health care professional (PLHCP) to 
perform medical evaluations using a medical questionnaire or an initial medical exanunation 
that obtains the same informaticm as the medical questionnaire. 

(ii) The medical evaluation shall obtmn fiie information requested by the questionnaire in 
Actions 1 and 2, Part A of Appendix C of this section. 

(3) Folloxo-up medical examination. 

(i) The employer shall ensure that a follow-up medical examination is provided for an employee 
who gives a positive response to any question among questions 1 through 8 in Section 2, Part A 
of Appendix C or whose initial mecfical examination demonstrates the need fOr a follow-up 
medical examination. 

{ii),The foUow-up medical examination diall include any medical tests, consriltations, or 
diagnostic procedures that the PLHCP deems necessary to make a final determination. 

(4) Administration of the medical questionnaire and examinations. 

(i) The medical questionnaire and examinations shall be administered confidentially during the 
employee's normal working hours or at a time and place convenient to the employee. The 
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medical questioimaim shall be administered in a manner that ensures that the employee 
understands its content. 

(ii) The employer shall provide the employee with an opportunity to discuss the questionnaire 
and examination results with the FLHC7. 

(5) Supplemental infinwatim for the PLHCP. 

recommendation concerning an employee's ability to use a respirator: 

(A) The type and weight of the respirator to be used by the employee; 

(B) The duration and fi^uency of respirator use (including use for rescue and escape); 

(G) The expected physical work effort; 

(D) Additional protective clothing and equipment to be worn; and 

(E) Temperature and humidity extremes that may be encountered, 

(ii) Any supplemental information provided previously to the PLHCP regarding an employee 
need not be provided for a subsequent medical evaluation if the informatibn and the FOi^ 
remain die same. 

(hi) The employer shall provide the PTJICF wth a copy of the written respiratory protection 
program and a copy of this section. 

Note to Paragraph (e)(5)(iii): When ttie employer replaces a PLHCP, the employer must eimire 
that the new PLHCP obtains this information, either by providing the documents direcfly to the 
PLHCP or having die documents transferred from the former PLHCP to the new PLHCP, 
However, OSHA does not expect eiiqiloyers to have employees mechcally reevaluated solely 
because a new PLHCP has been selected. 

(6) Medical determination. Eh determining the employee's ability to use a respirator, die employer 
shall: 

(i) Obtain a written recommendation regarding the employee's ability to use the respirator from 
the PLHCP. The recommendation shall provide only die following information: 

(A) Any limitations oh respirator use related to the medic2il condition of the employee, or 
relating to die workplace conditions in which the respirator will be used, including whether or 
not die employee is medically able to use the respirator; 

(B) The need, if any, for follow-up medical evaluations; and 

(C) A statement that the PLHCP has provided the employee with a copy of the PLHCP'S written 
recommendation. 

(ii) If the respirator is a negative pressure respirator and the PLHCP finds a medical condition 
that may place the employee's healdi at increased risk if the respirator, is used, the employer 
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shall provide a PAPR if the PLHCP's medical evaluation finds tfiat the employee can use such a 
respirator; if a subsequent medical evaluation finds tfuit the employee is mediically able to use a 
negative pressure respirator, then the employer is no longer required to provide a PAPR, 

(y) Additional medical evaluations. At a minimum, the employer shall provide additional medical 
evaluations that comply with die requirements of this section if: 

(i) employee reports medical signs or symptoms that are related to ability to use a respirator; 

(ii) A PLHCP, supervisor, or the respirator program administrator informs the employer diat an 
employee needs to be reevaluated; 

(iii) Information from die respiratory protection program, including observations made during 
fit testing and program evaluation, indicates a need for employee reevaluation; or 

(iv) A change occurs in workplace conditions (e.g., physical work effort, protective clothing, 
temperature) that inay result in a substantial increase in the physiological burden placed on an 
employee. 

(f) Fit testing. This paragraph requires that, before an employee may be required to use any 
respirator with a negative or positive pressure tight-fitting facepiece, the employee must fit 
tested widi the same make, model, style, md size of respirator that will be used. This p^agraph 
specifies the kinds of fit tests allowed, the procedures for conducting them, and how the results 
of the fit tests must be used. 

(1) The employer shall ensure that employees using a tigjht-fittmg facepiece respirator pass an 
appropriate qualitative fit test (QLFT) or quantitative fit test (QNFT) as stated in this paragraph. 

(2) The employer shall ensure, that an employee using a tight-fitting facepiece respirator is fit 
tested prior to mitial use of the respirator, whenever a different respirator facepiece (size, style, 
model or make) is used, and at least annually thereafter. 

(3) The employer shall conduct an additional fit test whenever the employee reports, or the 
employer, PLHCP, supervisor, or program administrator makes visual oteervations of, changes 
in Ae employee's physical condition that could affect respirator fit. Such conditions include, but 
are not limited to, facial scarring, dental changes, cosmetic surgery, or an obvious change in 
body weight 

(4) If after passing a QLFT or QNFT, he employee subsequently notifies he employer, program 
administrator, supervisor, or PLHCP that he fit of he respirator is unacceptable, the employee 
shaU be given a reasonable opportunity to select a different respirator facepiece and to be 
retested. 

(5) The fit test shall be administered using an OSHA-accepted QLFT or QNFT protocol. The 
OSHA-accepted QLFT and QNFT protcxrols and prcxredures are contained in Appendix A of 
this section. 

(6) QLFT may only be used to fit test negative pressure air-purifying respirators that must 
achieve a fit factor of 100 or less. 
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(7) If the fit factor, as deteriiuned through an OSHA-accepted QNFT protocol, is equal to or 
greater than 100 for tight-fitting half facepieces, or equal to or greater than 500 for ti^t-fitting 
full faeepieces, the QNFT has been passed with that respirator. 

(8) Fit testing of tight-fitting atmosphere-supplyirig respirators anid tight-fitting powered 
air-purifymg respirators shall be accomplished by performing quantitative or qualitative fit 
testing in the negative pressure mode, regardless of the mode of operation (negative or positive 
pressure) that is used for respiratory protection. 

(i) Qualitative fit testing of these respirators shall be accomplished by temporarily converting 
the respirator user's actusd facepiece into a negative pressure respirator with appropriate filters, 
or by using an identical negative pressure air-purifying respirator facepiece wi^ the same 
sealing surfaces as a surrogate for the atmospheri^supplying or powered air-purifying 
respirator facepiece. 

(ii) Quantitative fit testing of these respirators shall be accomplished by modifying the facepiece 
to allow sampling inside the facepiece in the breathing zone of the user, midway between the 
nose and mouth. This reqmrement shall be accomplished by installing a permanent sampling 
probe onto a surrogate facepiece, or by using a sampling adapter design^ to temporarily 
provide a meains of sampling air from inside the facepiece. 

and the facepiece restored to NlOSH-approved configuration, before that facepiece can be used 
in the workplace. 

(g) 
for the proper use of respirators. These requirements iridude prohibiting conditions fiiat may 
result in facepiece seal leakage, preventing employees from removing respirators in hazardous 
environments, taking actions to ensure continued effective respirator operation throughput the 
work shift, and establishing procedures for the use of respirators in IDLH atinospheres or in 
interior structural firefighting situations. 

(1) Facepiece seal protection. 

(i) The employer shall not permit respirators with tiglit^fifting faeepieces to be wom by , 
employees who have; 

(A) Facial hair tihat comes between the sealing surface of the facepiece and the face or that 
interferes with valve function; or 

(B) Any condition that interferes with the face-to-facepiece seal or valve function. 

(ii) If ah employee wears corrective glasses or goggles or other personal protective equipment, 
the employer shall ensure that such equipment is worn in a manner that does not interfere with 
the seal of the facepiece to the face of tile user. 

(iii) For all tight-fitting respirators, the employer shall ensure that employees perform a user 
seal check each time they put oh the respirator using the procedures in Appendix B-1 or 
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procedures recommended by the respirator manufacturer that the employer demonstrates ̂ l^e 
as effective as those in Appendix B-1 of this section. 

(2) Continuing respirator effectiveness. 

(i) Appropriate surveillance shall be maintained of work area conditions and degree of 
employee exposure or stress. When there is a change in work area conditions or degree of 
employee exposure or stress that may affect respirator effectiveness, ffie employer shall 
reevaluate the continued effectiveness of the respirator. 

(ii) The employer shall ensure that employees leave the respirator use area: 

(A) To wash their faces and respirator facepieces as necessary to prevent eye or skin irritation 
associated with respirator use; or 

(B) If they detect vapor or gas breakthrough, changes in breaffting resistance, or leakage of the 
facepiece; or 

(C) To replace the respirator or the filter, cartridge, or caiustw elements. 

(iii) If the employee detects vapor or gas breakffuough, changes in breathing resistance, or 
leakage of the facepiece, the employer must replace or repair the respirator before allowing the 
employee to return to the work area. 

(3) Procedures for IDLH atmospheres. For all IDLH atmospheres, the employer shall ensure that: 

(i) One employee or, when needed, more than one employee is located outside the IDLH 
atmosphere; 

(ii) Visual, voice, or signal Brie communication is maintained between ttie employee(s) in ffie 
iDLH. atmosphere and the employee(s) located outside the IDLH atmosphere; 

(iii) The employee(s) located outside the IDLH atmosphere are trained and equipped to provide 
effective emergency rescue; 

(iv) The employer or designee is notified before the employee(s) located outside the IDLH 
atmosphere enter the IDLH atmosphere to provide emergency rescue; 

(v) The employer or designee authorized to do so by die employer> once notified, provides 
necessary assistaiKe appropriate to the situation; 

(vi) Employee(s) located outside the IDLH atmospheres are equipped with: 

(A) Pressure demand or other positive pressure SCBAs, or a pressure demand or other positive 
pressure supplied-air respirator with auxiliary SCBA; and eidier 

(B) Appropriate retrieval equipment for removing the employee(s) who enter(s) ffiese 
hazardous atmospheres where retrieval equipment wotild contribute to the rescue of the 
employee(s) and would not increase the overall risk resulting from entry; or 
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(C) Equivalent means for rescue where retrieval equipment is not required imder paragraph 
(g)(3)(vi)(B). 

(4) Procedures far interior structural firefighting. In addition to the requirements set forth under 
paragraph (g)(3), in interior structur£d fires, the employer shall ensure that 

(i) At least two employees enter the IDLH atmosphere and remain in visual or voice contact 
with one another at all times; 

(ii) At least two employees are located outside the IDLH atmosphere; and 

(iii) AU employees engaged in interior structiiral firefighting use SCBAs. 

Note 1 to paragraph (g): One of tiie two individuals located outside the IDLH atmosphere may 
be assigned to an additional role, such as incident commander in charge of the emergency or 
safety officer, so long as this individual is able to perform assistance or rescue activities without 
jeopardizing the safety or health of any firefighter woihing at the incident. 

Note 2 to paragraph (g): Nothing in this section is meant to preclude firefighters from 
performing emergency rescue activities before an entire team has assembled. 

(h) Maintenance and care of respirators. This paragraph requires the employer to provide for the 
cleaning and disinfecting, storage, inspection, and repair of respirators used by employees. 

(1) Qeanitig and disinfecting. The employer shall provide each respirator user with a respirator 
that is clean, sanitary, and in good working order. The employer, shall ensure that respirators 
are cleaned and disinfected using tiie procedures in Appendix 6-2 of this section, or procedures 
recommended by the respirator manufacturer, provided that such procedures are of equivalent 
effectiveness. The respirators shall be cleaned and disinfected at the following intervals: 

(i) Respirators issued for the exclusive use of an employee shall be cleaned and disinfected as 
often as necessary to be maintained in a sanitary condition; 

(ii) Respirators issued to more than one employee shall be cleaned and disinfected before being 
worn by different individuals; 

(iii) Respirators maintained for emergency use shall be cleaned and disinfected after each use; 
and 

(iv) Respirators used in fit testing and training shall be cleaned and disinfected after each use. 

(2) Storage. The employer shall ensure that respirators are stored as follows: 

(i) All respirators shall be stored to protect them from damage, contamination, dust, simlight, 
extreme temperatures, excessive moisture, and damaging chemicals, and they shall be packed 
or stored to prevent deformation of the facepiece and exhalation valve. 

(ii) In addition to the requirements of paragraph (h)(2)(i) of this section, emergency respirators 
shall be : 
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(A) Kept accessible to the work area; 

(6) Stored in compartments or in covers that are clearly marked as containing emergency 
respirators; and 

(C) Stored m accordance with any applicable manufacturer instructions. 

(3) Inspection. 

(i) The employer shall ensure that respirators are inspected as follows: 

(A) All respirators used in routine situations shall be inspected before each use and during 
cleaning; 

(B) All respirators maintained for use in emergency situations shall be inspected at least 
monthly and in accordance with the manufacturer's recommendations, and shall be checked for 
proper function before and after each use; and 

(C) Emergency escape-only respirators shall be inspected before being carried into the 
workplace for usei 

(ii) The employer shall ensure tiiat respirator inspections include the following: 

(A) A check of respirator function, tightness of connections, and he condition of he various 
parts including, but not limited to, he facepiece, head straps, valves, connecting tube> and 
cartridges, canisters or filters; and 

(B) A check of elastomeric parts for pliability and signs of deterioration. 

(iii) In addition to he requirements of paragraphs (h)(3)(i) 
breathing apparatus shall be inspected monthly. Air and oxygen cylinders shall be maintained 
in a fully charged state and shall be recharged when he pressure falls to 90% of he 
manufacturer's recommended pressure level. The employer shall determine tiiat he regulator 
and warning devices function properly. 

(iv) For respirators maintained for emergency use, he employer shall: 

(A) Certify he respirator by documenting he date he inspection was performed, he name (or 
signature) of he person who made he inspection, he findings, required remedial action, and a 
serial number or oher means of identifying he inspected respirator; and 

(iB) Provide his infonnation on a tag or label that is attached to he storage compartment for he 
respirator, is kept wih he respirator, or is included in inspection reports stored as paper or 
electronic files. This information shall be maintained until replaced following a subsequent 
certification. 

(4) Repairs. The employer shall ensure hat respirators that fail an iiwpection or are oherwise 
found to be defective are removed from service, and are discarded or repaired or adjusted in 
accordance wih he following procedures: 
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(i) Repairs or adjustments to respirators are to be riiade only by persons appropriately brained to 
peiform sudi operations and shall lise only the respkafor manufaGturer's MCSH-approved 
parts designed for the respirator; 

(ii) Repairs shall be inade according to the manufacturer's recommendations and spedficatians 
for the ^pe and extent of repairs to be performed; and 

(iii) Reducing and admission valves, regulators, and alarms shall be adjusted or repaired only 
by die manufacturer or a technician trained by the manufacturer. 

(i) Breathing air quality and use. This paragraph requires the employer to provide employees 
using atmosphere-suppl3ring respirators (supplied-air and SCBA) with breathing gases of higfi 
purity. 

(1) The employer shall ensure that compressed air, compressed oxygen, liquid air, and liquid 
oxygen used, for respiration accords witii the following specifications: 

(1) Compressed and liquid oxygen shall meet the United States Pharmacopoeia requirements for 
medical or breathing djq^geri; and 

(ii) Comprised breathing air shall meet at least the requirements for Grade D breathing air 
described in ANSI Compressed Gas Association Coinmodity Specification for Air, G-7.1-1989, 
to include: 

[1910.134(i)(l)(ii) corrected at 63 FR 20098, April 23,1998] 

(A) Oxygen content (w) of 19.5- 23.5%; 

(B) Hydrocarbon (condensed) content of 5 milligrams per cubic meter of air or less; 

(C) Carbon monoxide (CO) content of 10 ppm or less; 

(D) Carbon dioxide content of 1,000 ppm pr less; and 

(E) Lack of noticeable odor. 

(2) The employer shall ensure that compressed oxygen is not used in atmosphere-supplying 
respirators that have previously uised Compressed air. 

(3) The employer shall ensure that oxygen concentrations greater than 23.5% are used only in 
equipment designed for oxygen service or distribution. 

(4) The employer shall ensure that cylinders used to supply breathing, air to respiratorsmeet the 
following requirements: 

(i) Cylinders are tested and mamtained as prescribed m the Shipping Container Specification 
Regulations of the Department of Transportation (49 CFR part 173 and part 178); 
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(ii) Cylinders of purchased breathing air have a certificate of analysis from the supplier that the 
breathing air meets the requirements for Grade D breathing air; and 

[1910.134(i)(4)(ii) corrected at 63 FR 20098, April 23,1998] 

(iii) The moisture content in the cylinder does not exceed a dew point of -50® F (-45.6° C) at 1 
atinosphere pressure. 

(5) The employer shall ensure that compressors used to supply breathing air to respirators are 
constructed and situated so as to: 

(i) Prevent entry of contaminated air into tihe air-supply system; 

(ii) Minimize moisture content so that the dew point at 1 atmosphere pressure is 10 degrees F 
(5.56® C) below the ambient temperature; 

(iii) Have suitable in-line air-purifying sorbent beds and filters to further ensure breathing air 
quality. Sorbent beds £uid filters shall be maintained and replaced or refurbished periodically 
following the manufacturer's instructions. 

(iv) Have a tag containing the most recent change date and the signature of the person 
authorized by the employer to perform the change. The tag diall be maintained at the 
compressor. 

(6) For compressors that are not oil-lubricated, the employer shall ensure that carbon monoxide 
levels in the breathing air do not exceed 10 ppm. 

(7) For oU-lubricated compressors, the employer shall use a high-temperature or carbon 
monoxide alarm, or both, to monitor carbon monoxide levels. If only high-temperature alarms 
are used, the air supply shall be monitored at intervals sufficient to prevent carbon monoxide in 
the breathing air from exceeding 10 ppm. 

(8) The employer shall ensure that breathing air couplings are incompatible with oufiets for 
nonrespirable worksite air or other gas systems. No asphyxiating substance shall be introduced 
into breathing air lines. 

(9) The eiiiployer shall use breathing gas containers marked in accordance with the NIOSH 
respirator cer^cation standard, 42 CFR part 84. 

(j) Identification of filters, cartridges, and canisters. The employer shall enstue that all filters, 
cartridges and canisters used in the workplace are labeled and color coded with the NIOSH 
approval label and that the label is not removed and remains legible. 
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(k) Training and information. This paragraph requires the employer to provide effective training 
to employees who are required to use respirators. The training must £e comprdiensive, 
understandable, and recur annually, and more ofteii if necessary, this paragraph also requires 
die employer to provide the basic formation on respirators in Appendix D of this section to 
employees who wear respirators when not required hy diis section or by the employer to do so. 

(1) The employer shall ensure that each employee can demonstrate knowledge of at least the 
following: 

(1) Why the respirator is necessary and how improper fit, usage, or maintenance can 
compromise die protective effect of the respirator; 

(ii) What the limitations and capabilities of the respirator are; 

(iii) How to use the respirator effectivdy in emergency situations, including situations in whidi 
die respirator malfunctions; 

(iv) How to inspect, put on and remove, use, and check die seals of the respirator; 

(v) What the procedures are for maintenance and storage of the respirator; 

(vi) How to recognize medical signs and symptoms that may limit or prevent the effective use 
of respirators; and 

(vii) The general requirements of this section. m 
(2) The training shall be conducted in a manner that is understandable to the employee. 

(3) The employer shall provide the trainihg prior to requiring the employee to use a respirator 
in the workplace. 

(4) An employer who is able to demonstrate that a new employee has received training within 
the last 12 mondis that addresses the dements specified in paragraph (k}(l)(i) througjh (vii)is 
not required to repeat such training provided that, as required by paragraph (k)(l), the 
employee can demonstrate knowledge of those dement(s). Previous training not repeated 
initially by the employer must be provided no later diaii 12 months froin the date of the 
previous training. 

(5) Retraining shall be admirustered annually, and when, the following situations occiir: 

(i) Changes in the workplace or flie type of respirator render previous training obsolete; 

(ii) Inadequacies in the eniplbyee's knowledge or use of the respirator indicate that the 
employee has not retained the requisite understanding or skill; or 

(ui) Any other situation arises in which retraining appears necessary to ensure safe respirator 
use. 
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(6) The basic advisory information on respirators> as presented in Appendix D of this section, 
shall be provided by the employer in any written or oral format, to employees who wear 
respirators when such use is not required by this section or by the employer. 

(1) Program evaluation. This section requires the employer to conduct evaluations of the 
workplace to ensure that the written respiratory protection program is being properly 
implemented, and to consxilt employees to ensure that they are using the respirators properly. 

(1) The employer Shall conduct evaluations of the workplace as necessary to ensure that the 
provisions of the current written program are being effectively implemented and that it 
continues to be effective. 

(2) The employer shall regularly consult employees required to use respirators to assess the 
employees' views on program effectiveness and to identify any problems. Any problems that 
are identified during tiiis assessment shall be corrected. Factors to be assessed include, but are 
not limited to: 

(i) Respirator fit (including the ability to use the respirator without interfering with effective 
workplace performance); 

(ii) Appropriate respirator selection for the hazards to which the employee is exposed; 

(iii) Proper respirator use under the workplace conditions the employee encounters; and 

(iv) Proper respirator maintenance. 

(m) Recordkeejnng, This section requires the employer to establish and retain written information 
regarding medical evaluations, fit testing, and the respirator program. This information will 
facilitate employee involvement in the respirator program, eissist the employer in auditing the 
adequacy of the program, and provide a record for compliarice determinations by OSHA. 

(1) Medical evaluation. Records of medical evaluations required by this section must be retained 
and made available in accordance witii 29 CFR 1910.1020. 

(2) Fit testing. 

(i) The employer shall establish a record of the qualitative and quantitative fit tests administered 
to an employee including: 

(A) The name or identification of the employee tested; 

(B) Type of fit test performed; 

(C) Specific make, model, style, and size of respirator tested; 

(D) Date of test; and 

(E) The pass/fail results for QLFTs or the fit factor and strip chart recording or other recording 
of the test results for QNFTs. 

(ii) Fit test records shall be retained for respirator users imtil the next fit test is administered. 
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(4) Written materials required to be retained tmder this paragraph shall be made available upon 
request to affected employees and to die Assistant Secretary or designee for examination and 
copying. 

(n) Dates. 

(1) Effictioe date. This section is effective April 8,1998. The obligations imposed by this section 
commence on the effective date unless otherwise noted in diis paragraph. Compliance with 
obligations diat do not commence on the effective date shall occur no later than die applicable 
start-up date. 

(2) Compliance dates. All obligations of this sectim commence on the effective date except as 
follows: 

(i) The detenhination that respirator use is required (paragraph (a)) shall be completed no later 
than September 8,1998. 

(ii) Coinpliarice widi provisions of diis section for ^ other provisions shall be completed no 
later than October 5,1998. 

(3) Thei provisions of 29 CFR 1910.134 and 29 CFR 1926.103, contained in the 29 CFR parts 1900 
to 1910.99 and the 29 CFR part 1926 editions, revised as of July 1,1997, are in effect and 
enforceable uritil October 5,1998, or during any administrative or judicial stay of the provisions 
of this section; 

[1910.134(n)(3) corrected at 63 FR 20098, April 23,1998] 

(4) Existing Respiratory Protection Programs. If, in the 12 month period preceding April 8,1998, 
the employer has conducted annual respirator training, fit testing, respirator program 
evaluation, or medical evaluations, the employer may use the results of those activities to 
comply with the corresponding provisions of this section, providing that these activities were 
conducted in a manner that meets the requuements of tius section. 

(0) Appendices. 

(1) Compliance with Appendix A, Appendix B-1, Appendix B-2, and Appendix C of this section 
is mandatory. 

(2) Appendix D of this section is non-rmandatory and is not intended to create any additional 
obligations riot otherwise iriiposed or to detract from any existing obligations. 

m 
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# 

APPENDIX C - OSHA FIT TESTING PROCEDURES 

APPENDIX A TO §1910.134: FIT TESTING PROCEDURES (Mandatory) 

Part I. OSHA-Accepted Fit Test Protocols 

A. Fit Testing Procedures - General Retpiirements 

The employer shaill conduct fit testing using the following procedures. The requirements 
in this appendix apply to all OSHA-accepted fit test mefiidds, boA QLFT and QNFT. 
1. The test subject shall be allowed to pick the most acceptable respirator from a 

sufficient number of respirator models and sizes so that the respirator is 
acceptable to, and correctly fits, the user. 

2. Prior to the selection process, the test subject shall be shown how to put on a 
respirator, how it should be positioned on the face, how to set strap tension and 
how to determine eui acceptable fit. A mirror shall be available to assist the 
subject in evaluating the fit wd positioning of tiie respirator.-This instruction 
may not constitute the subject's formal training oil respiratoruse, because it is 
only a review. 

3. The test subject shall be informed that he/she is being asked to select the 
respirator that provides the most acceptable fit, Eiach respirator represents a 
different size and shape, and if fitted and used properly. Will provide adequate 
protection. 

4. The test subject shall be instructed to hold each chosen facepiece up to the face 
and eliminate tiiose that obviously do not give an acceptable fit. 

5. The more acceptable facepieces are noted in case the cme selected proves 
unacceptable; the most comfortable mask is donned and worn at least five 
minutes to assess comfort. Assistance in assessing comfort can be given by 
discussing the points in the following item A.6. If the test subject is not familiar 
with using a particxilar respirator, tiie test subject shall be directed to don the 
mask several times and to adjust the straps each time to become adept at setting 
proper tension on the stiraps. 

6. Assessment of comfort shall include a review of the following points with the 
test subject and allowing the test subject adequate time to determine the comfort 
of the respirator: 

(a) Position of the mask on the nose 

(b) Room for eye protection 

(c) Room to talk 
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(d) Position of mask on face and cheeks 

7. The foflowing criteria shall be used to help determine the adequacy of the 
respirator fifc 

(a) Chin property placed; 

(b) Adequate strap tension, not overly tightened; 

(c) Fit across nose bridge; 

(d) Respirator of proper size to span distance from nose to chin; 

(e) Tendency of respirator to slip; 

(f) Self-observation in mirror to evaluate fit and respirator position. 

8. The test subject shall conduct a user seeil check, either the negative and positive 
pressure sei diecks described in Appendix B-1 of this section or those 

protection to the procedures in Appendix B-1. Before conducting the negative 
and positive pressure checks, the subject shall be told to seat the mask on the face 
by moving the head from.side-to-side and up and down slowly whUe taking iii a 
few slow deep breaths. Another facepiece shall be selected and retested if die test 
sul^ect fails the user seal check tests. 

9. The test shall not be conducted if there is any hair growth between the skin and 
die facepiece sealing surface, such as stubble beard growdi, beard, mustache or 
sidebiuns which cross the respirator sealing surface. Any type of appauel which 
interferes with a satisfactory fit shall be altered or removed. 

10. If a test subject exhibits difficulty in breathing during die tests, she or he shall be 
referred to a physician orother licensed health care professional, as appropriate, 
to determine whether the test subject can wear a respirator while performing her 
or his duties. 

11. If the employee fmds the fit of the respirator unacceptable, the test subject shall 
be given the opportunity to select a different respirator and to be retested. 

12. Exercise regimen. Prior to the commencement of thje fit test, the test subject shall 
be given a description of the fit test and die test subject's responsibilities during 
the test procedure. The description of the process shall include a description of 
the test exercises diat the subject will be performing. The respirator to Ite tested 
shall be worn for at least 5 minutes before the start of the fit test 

13. The fit test shall be performed while the test subject is wearing any applicable 
safety equipment that may be worn during actual respirator use which could 
interfere with respirator fit 
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14. Test Exercises. 

(a) The following test exercises are to be perfbrmed for all fit testing methods 
prescribed in this appendix, except for tiie CNF method. A separate fit 
testing exercise regimen is contained in the CNP protocol. The test sul^ect 
shall perform exercises, in the test environment, in the following manner 
(1) Normal breathing. In a normal standing position, without talking, 

the subject shall breathe normally. 

(2) Deep breathing. In a normal standing position, the subject shall 
breathe slowly and deeply, taking caution so as not to 
hyperventilate. 

(3) Turning head side to side. Standing in place, the sul^ect shall 
slowly turn his/her head from side to side between the extreme 
positions on each side. The head shall be held at each extreme 
momentarily so the subject can inhale at each side. 

(4) Movmg head up and down. Standing m place, the subject shall 
slowly move his/her head up and down. The sul^ect shall be 
instructed to inhale in die up position (i.e., when looking toward 
the ceiling). 

(5) Talking. The subject shall talk out loud slowly and loud enough so 
as to be heard clearly by the test conductor. The subject can read 
from a prepared text such as tiie Rainbow Passage, coimt 
backward from 100, or recite a memorized poem or song. 

Rainbow Passage 

When the sunlight strikes raindrops in the air, they act like a prism and 
form a rainbow. The rainbow is a division of white light into many 
beautiful colors. These take the shape of a long round arch, with its path 
hig^ above, and its two ends apparently beyond the horizon. There is, 
according to legend, a boiling pot of gold at one end. People look, but no 
one ever finds it When a man looks for sometiiing beyond reach, his 
friends say he is looking for the pot of gold at the end of the rainbow. 

(6) Grimace. The test subject shall grimace by smiling or frowning. 
(This applies only to QNFT testing; it is not performed for QLFT) 

(7) Bending over. The test subject shall bend at the waist as if he/she 
were to touch his/her toes. Jogging in place shall be substituted 
for tiiis exercise in those test environments such as shroud type 
QNFT or QLFT units fliat do not permit bending over at the waist. 
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(8) Normal breathing. Same as exercise (1), 

(b) Each test exercise shall be perfpimed for one minute except for the 
grimace exerdse whidi shall be performed for 15 seconds. The test subject 
shall be questioned by die test conductor regarding the comfort of the 
respirator upon completion of the protocol. If it has become unacceptable, 
another model of respirator shall be tned. The respirator diall not be 
adjusted once the fit test exercises begin. Any adjustment voids the test 
and the fit test must be repeated. 

B. Qualitative Fit Test (QLFT) Protocols 

1. General 
r 

(a) The employer shall ensure that persons administering QLFT are able, to prepare 
test solutions, calibrate equipment and perform tests properly, recognize invalid 
tests, and ensure diat test equipment is in proper working order. 

(b) The employer shall ensure that QLFT equipment is kept clean and wdl 
maintained so as to operate within the parameters for which it was designed. 

2. Isoamyl Acetate Protocol 

Note: This protocol is not appropriate to use for the fit testing of particulate respirators. 
If used to fit test paitictilate respirators, the respirator must be equipped with an organic 
vapor filter. 

(a) (Odor Threshold Screening 

Odor threshold screening, performed without wearing a respirator, is intended 
to determine if the individual tested can detect the odor of isoamyl acetate at low 
levels. 

(1) 

(2) 

Three 1 liter glass jars with metal lids are required. 

Odor-free water (e.g., distilled or spring water) at approximately 25° C 
(77° shall be used for the solutions. 

(3) The isoamyl acetate (1AA) (also known at isopentyl acetate) stock solution 
is prepared by adding 1 ml of pure IAA to 800 ml of odor-free water in a 
1 lifer jar, closing the lid and shaking for 30 seconds. A new solution sheiU 
be prepared at least weekly. 

(4) The screening test shall be conducted in a room separate from the room 
used for actual fit testing: The two rooms shaU be well-vientilated to 

40(K)'I2 (3) Rapliakiry ProladlonPnvam Rev. 3 - 12n6«)r3a443 (iB) CM CONESTOGA-RGVERS & ASSOCIATES 



CONESTOGA-ROVERS & ASSOCIATES 
RESPIRATORY PROTECTION PROGRAM 

prevent the cxlor of lAA from becoming ev|dent in the gen»al room w 
where testing takes place. 

(5) The odor test solution is prepared in a second jar by placing 0.4 ml of the 
stock solution into 500 ml of odor-frM water iising a clean dropper or 
pipette. The solution shall be shaken for 30 seconds and allowed to stand 
for two to three minutes so that the lAA concentration above the liquid 
may reach equilibrium This solution shall be used for only one day. 

(6) A test blank shall be prepared in a third jar by adding 500 cc of odorrfree 
water. 

(7) The odor test and test blank jar lids shall be labeled (e.g., 1 and 2) for jar 
identification. Labels shall be placed on the lids so that they can be peeled 
off periodically and switched to maintain the integrity of the test 

(8) The following instruction shall be typed on a card and placed on the table 
in front of the two test jars (i.e., 1 and 2): "The purpose of this test is to 
determine if you can smell banana oil at a low concentration. The two 
bottles in front of you contain water. One of these bottles also contains a 
small amount of banana oil. Be sure the covers are on tight, then shake 
each bottle for two seconds. Unscrew the lid of each bottle, one at a time, 
and sniff at the moudi of the bottle. Indicate to the test conductor which 
bottle contains banana oil." 

(9) The mixtures used m the LAA odor detection test shall be prepared in an 
area separate from where the test is performed, in order to prevent 
olfactory fatigue in the subject. 

(10) If the test subject is unable to corriectly identify the jar containing odor 
test solution, the LAA qualitative fit test diall not be performed. 

(11) If the test sul^ect correcdy identifies the jar containing the odor test 
solution, the test subject may proceed to respirator selection and fit 
testing. 

(b) Isoamyl Acetate Fit Test 

(1) The fit test chamber shall be a clear 55-gallon drum liner suspended 
inverted over a 2-foot diameter frame so that the top of fiie chamber is 
about 6 inches above the test subject's head. If no drum liner is available, 
a similar chamber shall be constructed using plastic sheeting. The inside 
top center of the chamber shall have a small hook attached. 
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(2) Each respirator used for the fitting and fit testing shall be equipped with 
organic vapor cartridges or offer protection against organic vapors. 

(3) After selecting, donning, and properly adjusting a respirator, the test 
Stibject shall wear it to the fit testing room. This room shall be separate 

and shall be well-veiitilated, as by an exhaust fan or lab hood, to prevent 
general room Gontarnination. 

(4) A copy of the test exercises and any prepared text from which the sul^ect 
is to read shall be taped to the inside of the test chamber. 

(5) Upon entering the test chamber, the test sul^ect ̂ all be given a 6-inch by 
5-inch piece of paper towd, or other porous, absorbent, singfe-ply 
material, folded in half and wetted with 0.75 ml of pure lAA. The test 
subject shall hang the wet towel on the hook at the top of the chamber. 
An lAA test swab or aiiipule may be substituted for the lAA wetted 
paper towd provided it has been demonstrated that the alternative lAA 
scnirce will generate an lAA test atmosphere with a ccmcentration 
equivalent to that generated by the paper towel method. 

(6) Allow two minutes for the lAA test concentration to stabilize before 
starting the fit test exercises. This would be an appropriate time to talk 
with the test sul^ect; to explain the fit test, the importance of his/her 
cooperation, and the pufppse for the test exercises; or to demonstrate 
some of the exercises. 

(7) If at any time dxuing the test, the sul^ect deteds the banana-hke odor of 
1AA, the test is failed. The subject shall quickly exit from the test chamber 
and leave the test area to avpid olfactory fatigue. 

(8) If the test is failed, ttie subject shall return to fire selection rcxnn and 
remove die respirahir. The test subject shiall repeat the odor sensitivity 
test, select and put on another respirator, return to the test area and again 
begin the fit test procedure described in (b) (1) fiirough (7) above. The 
prcxress continues until a respirator that fits well has been found. Should 
the odor sensitivity test be failed, the subject shall wait at least 5 minutes 
before retesting. Odor sensitivity will usually have returned by this time. 

(9) If the subject passes the test, the efficiency of the test procedure shall be 
demonstrated by having the subject break the respirator face seal and 
take a breath before exiting the chamber. 
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(10) When the test sul^ect leaves the chamber, the subject shall remove the 
saturated towel and return it to the person conducting the test, so that 
there is no significant lAA concentration buildup in the chamber duriirg 
subsequent tests. The used towds shall be kept in a self-sealing plastic 
bag to keep the test area from being contaminated. 

3. Saccharin Solution Aerosol Protocol 

The entire screening and testing procedure shall be explained to the test subject prior to , 
the conduct of the screening test. 

(a) Taste threshold screening. The saccharin taste threshold screening, intended to 
determine whether die individual being tested can detect the taste of saccharin. 

(1) During threshold screening as well as during fit testing, sul^ects shall 
wear an enclosure about the head and shoulders that is approidmately 12 
inches in diameter by 14 inches tall with at least the front portion, dear 
and that allows free movements of the head when a respirator is wom. 
An endosure substantially similar to the 3M hood assembly, parts # FT14 
and #FTIS combined,is adequate. 

(2) The test enclosure shall have a ^4 -inch (1.9 cm) hole in front of the test 
sut^ects nose and mouth area to accommodate the nebulizer nozzle. 

(3) The test subject shall don the test endosure. Throughout the threshold 
screening test, the test sulq'ect shall breathe through his/her slightly open 
mouth with tongue extended. The subject is instnicted to report when 
he/she detects a sweet taste. 

(4) Using a DeVilbiss Model 40 Inhalation Medication Nebulizer or 
eqtdvalent, the test conductor shall spray the dueshold check solution 
into the enclosure. The nozzle is directed away from the nose and mouth 
of the person. This nebulizer shall be clearly marked to distinguish it 
from the fit test solution nebulizer. 

(5) The threshold check solution is prepared by dissolving 0.83 gram of 
sodium sacch<irin USP in 100 ml of warm water. It can be prepared by 
putting 1 ihl of die fit test solution (see (b)(5) below) in 100 ml of distilled 
water. 

(6) To produce the aerosol, the nebulizer bulb is firmly squeezed so that it 
collapses completely, then released and allowed to fully expand. 

(7) Ten squeezes are repeated rapidly and then the test subject is asked 
whether the saccharin can be tasted. If the test subject reports tasting the 
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sweet taste during the ten squeezes, the screening test is completed. The 
taste threshold is noted as ten regardless of die nuihber of squeezes 
actually completed. 

(8) If the first response is negative, ten more squeezeis are repeated rapidly 
and the test subject is again asked whether the sacchaiin is tasted. If die 
test subject reports tasting the sweet taste durmg the second ten squeezes, 
the screening test is completed, the taste' threshold is noted as twenty 
regardless of the nuihber of ̂ ueezes actually completed. 

(9) If the second response is negative, ten more squeezes are repeated rapidly 
and the test subject is again asked whether the saccharin is tasted. M the 
test subject reports tasting the sweet taste during the third set of ten 
squeezes, the screening test is. completed. The taste threshold is noted as 
diirty regardless of the number of squeezes actually completed. 

(10) The test conductor will take note of the number of squeezes required to 
solicit a taste response. 

(11) If the saccharin is not tasted after 30 squeezes (step 10), the test subject is 
unable to taste saccharin and rhay not perform the saccharin fit test. 

(b) Note to paragraph 3. (a): If the test subject eats or drinks something sweet before 
the sa-eening test, he/she may be tinable to taste the weak saccharin solution. 

(12) If a taste response is elicited, the test subject shall be asked to take note of 
the taste for reference in the fit test. 

(13) Correct use of tiie nebulizer means that aj^proximately 1 ml of liquid is 
used at a time in the nebulizer body. 

(14) The nebulizer shall be thoroughly rinsed in water, shaken dry, and 
refilled at least each moniing and afternoon or at least every four hours. 

(c) Saccharin solution aerosol fit test procedure. 

(1) The test subject may not eat, drink (except plain water), smoke, or chew 
gum for 15 minutes before the test. 

(2) The fit test uses the same enclosure described in 3. (a) above. 

(3) The test sul^ect shall don the enclosure while wearing the respirator 
selected in section I. A. of this appendix. The respirator shall be properly 
adjusted and equipped with a particulate filter(s). 

(4) A second DeVilbiss Model 40 hihalation Medication Nebulizer or 
equivalent is used to spray the fit test ralution into the enclosure. This 
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nebulizer shall be clearly marked to distinguish it from the screening test 
solution nebulizer. 

(5) The fit test solution is prepared by adding 83 grains of sodium saccharin 
to 100 ml of warm water. 

(6) As before, the test sul^'ect shall breathe through the slightly open mouth 
with tongue extended, and report if he/she tastes the sweet taste of 
saccharin. 

(7) The nebulizer is inserted into the hole in tiie front of the enclosure and an 
initi^ concentration of saccharin fit test solution is sprayed into the 
enclosure using the same number of squeezes (either 10, 20 or 30 
squeezes) based on the number of squeezes required to elidt a taste 
response as noted during the screening test. A iniriimtun of 10 squeezes is 
reqtiired. 

(8) After generating the aerosol, the test subject shall be instructed to 
perform the exercises in section I. A. 14. of this appendix. 

(9) Every 30 seconds the aerosol concentration shall be replenished using one 
half the original number of squeezes used initially (e.g., 5,10 or 15). 

(10) The test subject shall indicate to the test conductor if at any time during 
the fit test the taste of saccharin is detected. If the test subject does not 
report tasting the saccharin, the test is passed. 

(11) If the taste of saccharin is detected, the fit is deemed unsatisfactory and 
the test is failed. A different respirator shall be tried and the entire test 
procedure is repeated (taste threshold screening and fit testing). 

(12) Since the nebulizer has a tenderuy to clog during use, the test operator 
ihust make periodic checks of the nebulizer to ensure that it is not 
clogged. If clogging is fotmd at the end of the test sesrion, the test is 
invalid. 

4. BitrexTM (Denatonium Benzoate) Solution Aerosol Qualitative Fit Test Protocol 

The Bitrex™ (Denatonium benzoate) solution aerosol QLFT protocol uses the published 
saccharin test protocol because that protocol is widely accepted. Bitrex is routinely used 
as a taste aversion agent in housdiold liqtiids which children should not be drinking 
and is endorsed by the American Medical Association, the National Srfety Council, and 
the American Association of Poison Control Centers. The entire screening and testing 
procedure shall be explained to the test subject prior to the conduct of the screening test. 

400012 (3) Respiratoiy Ptoleclion Progrem Rev. 3 -12/1600-38443 (8) C-9 CONESTOGA^ROVERS & ASSOCIATES 



CONESTOGA-ROVERS & ASSOOATES 
RESPIRATORY PROTECflON PROGRAM 

(a) Taste Threshold Screening. 

The Bitrex taste threshold screening, performed without wearing a respirator, is 
intended to deteniune whether the individual being tested can detect the taste of 
Bib-ex. 

(1) During threshold screening as well as during fit testing, subjects shall 
wear an enclosure about the head and shoulders that is approximately 12 
iiKhes (30.5 cm) in dimeter by 14 inches (35.6 cm) tall. The front portion 
of the enclosiue shall be clear from the respirator and allow frw 
movement of the head when a respirator is worn. An enclosure 
substantially similar to the 3M hood assembly, parts # Fn4 and # FT 15 
combined, is adequate. 

[Corrected at 63 PR 200^, AprU 23,1998] 

(2) The test enclosure shall have a ¥4 inch (1.9 cm) hole in front of the test 
subject's nose and mouth area to accommodate the nebulizer nozzle. 

(3) The test subject shall don the test enclosure. Throughout the threshold 
Screening test, the test subject shall breathe througli his or her slightly 
open mouth with tongue extended. The subject is instructed to report 
when he/she detects a bitter taste. 

(4) Using a DeVilbiss Model 40 Inhalation Medication Nebulizer or 
equivalent, the test conductor shall spray the Threshold Check Solution 
into the enclosure. This Nebulizer shall be clearly marked to distinguish it 
from the fit test solution nebulizer. 

(5) The Threshold Check Solution is prepared by adding 13.5 milligrams of 
Bibex to 100 ml of 5% salt (NaQ) solution in distilled water. 

(6) To produce the aerosol, the nebulizer bulb is firmly squeezed so that the 
bulb collapses completely, and is then released and allowed to fully 
expand. 

(7) An initial ten squeezes are repeated rapidly and then the test subject is 
asked whether the Bitrex can be tasted. If the test subject reports tasting 
the bitter taste during the ten squeezes, the screening test is completed. 
The taste threshold is noted as ten regardless of the number of squeezes 
actually completed. 

(8) If the first response is negiative, ten more squeezes are repeated rapidly 
and the test subject is again asked whether the Bibex is tasted. If the test 
subject reports tasting the bitter taste during die second ten squeezes, the 
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screening test is completed. The taste threshold is noted as twenty 
regardless of the number of squeezes actually completed. 

(9) If the second response is negative, ten more squeezes are repeated rapidly 
and the test sul^ect is again asked whedier the Bitrex is tasted. If the test 
subject reports tasting tiie bitter taste during the third set of ten squeezes, 
the screening test is completed. The taste threshold is noted as tiiirty 
regardless of the number of squeezes actually completed. 

(10) The test conductor will take note of the number of squeezes required to 
solicit a taste response. 

(11) If the Bitrex is not tasted after 30 squeezes (step 10), the test sul^ect is 
unable to taste Bitrex and may not perform the Bitrex fit test 

(12) If a taste response is elicited, the test sul^ect shall be asked to take note erf 
the taste for reference in the fit test. 

(13) Correct use of the nebulizer means that approximately 1 ml of liquid is 
used at a time in the nebulizer btxly. 

(14) The nebulizer shall be thoroughly rinsed in water, shaken to dry, and 
refilled at least each morning and aftemocm or at least every four hcnirs. 

(b) Bitrex Solution Aerosol Fit Test Prcxedure. 

(1) The test subject may not eat, drink (except plain water), sinoke, or chew 
gum for 15 nunutes before the test. 

(2) The fit test uses the seune enclosure as that described in 4. (a) above. 

(3) The test subject shall don the endosure while wearing the respirator 
selected according to section I. A. of this appenclix. The respirator shcdl be 
properly adjusted and equipped with any type particulate filter(s). 

(4) A second DeVilbiss Model 40 Inhalation Medication Nebulizer or 
equivalent is used to spray the fit te^ solution into the enclosure. This 
nebulizer sh^ be clearly marked to distinguish it from the screening test 
solution nebulizer. 

(5) The fit test solution is prepared by adding 337.5 mg of Bitrex to 200 ml of 
a 5% salt (NaQ) soluticm in warin water. 

(6) As before, the test subject shall breathe through his or her slightly open 
mouth with tongue extended, and be instructed to report if he/she tastes 
the bitter taste of Bitrex. 
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(7) The helsulizer is inserted into the hole in the front of the enclosure and an 
initial concentration of the fit test solution is sprayed into the enclos^e 
using the saine liuihber of squeezes (either 10, 20 or 30 squeezes) based 
on the nxifiiber of squeezes required to elicit a taste response as noted 
during the screenuig test 

(8) After generating the aerosol, the test subject shall be instructed to 
perform the exercises in section I. A. 14. of this appendix. 

(9) Every 30 seconds the aerosol concentration shall be repleni^ed using one 
half the munber of squeezes used initially (e.g„ 5,10 or 15). 

(10) The test sul^ect shall indicate to the test conductor if at any time during 
the fit test the taste of Bitrex is detected. If the test subject does not report 
tasting die Bitrex, the test is passed. 

(11) If the taste of Bitrex is detected, the fit is deemed unsatisfactory and the 
test is failed. A different respirator shall be tried and the entire test 
procedure is repeated (taste threshold screening and fit testing). 

5. IrritantSimoke (Stannic Chloride) Protocol 

This qualitative fit test uses a person's response to the irritating chemicals released in the 
"smoke" produced by a stannic chloride ventilation smoke tube to detect leakage into the 
respirator. 

(a) General Requirements and Precautions 

(1) The respirator to be tested shall be equipped with Hgh efficiency 
particulate air (HEPA) or PlOO series filter(s). 

(2) Only Stannic chloride smoke tubes Shall be used fOr this protocol. 

(3) No form of test enclosure OT hood fot the test subject shall be used. 

(4) The smoke can be irritating to the eyes, lungs, and nasal passages. The 
test conductor shall take precautions to minimize tiie test sul^ect's 
exposure to irritant smoke. Sensitivity varies, and certain individuals may 
respond to a greater degree to irritant smoke. Care shall be taken when 
perforining the sensitivity screermig checks that determine whether the 
test sul^esct can detect irritant smoke to- use only the miniinum amoxmt of 
smoke necessary to elicit a response h-pm the test fsubject^ 

(5) The fit test shall be performed in an area with adequate ventilation to 
prevent exposure of the person conducting the fit test or the build-up of 
irritant smoke in the general atmosphere. 
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(b) Sensitivity Screening Check 

The person to be tested must demonstrate his or her aMlity to detect a weak 
concentration of the irritant smoke. 

(1) The test operator shall break both ends of a ventilatibn smoke tube 
containing stannic chloride, and attach one end of the smoke tube to a 
low flow air pump set to deliver 200 milliliters per minute, or an aspirator 
squeeze bulb. The test operator slull cover die other end of the smoke 
tube with a short piece of tubing to prevent potential injury from the 
jagged end of the smoke tube. 

(2) The test operator shall advise the test subject that the smoke can be 
irritating to the eyes, Itmgs, and nasal passages and instruct the subject to 
keep his/her eyes closed while the test is performed. 

(3) The test subject shall be allowed to smell a weak concentration of the 
irritant smoke before the respirator is dbimed to become familiar with its 
irritating properties and to determine if he/she can detect tiie irritating 
properties of the smoke. The test operator shall carefully direct a small 
amoimt of the irritant smoke in the test subject's direction to determihe 
that he/she C2in detect it 

(c) Irritant Smoke Fit Test Procedure 

(1) The person being fit tested shall doii the respirator without assistance, 
and perform the required user seal check(s). 

(2) The test su^ect shall be instructed to keep his/her eyes closed. 

(3) The test operator shall direct the stream of irritant smoke from the smoke 
tube toward the faceseal area of die test subject, using the low flow pump 
or the squeeze bulb. The test operator shall begin at least 12 inches from 
the facepiece and move the smoke stream aroimd the whole perimeter of 
the mask. The operator shall gradually make two more passes around the 
perimeter of die mask, moving to within six indies of the respirator. 

(4) If the person being tested has not had ah involtmtaiy response and/or 
detected the irritant smoke> proceed with the test exercises. 

(5) The exercises identified in section LA. 14. of this appendix shall be 
performed by the test subject while the respirator seal is being continually 
challenged by the smoke, directed around the perimeter of the respirator 
at a distance of six inches. 
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(6) If the person being fit tested reports detecting &e irritant smoke at any 
time, the test is failed. The person being retested must repeat the entire 
sensitivity check and fit test procedure. 

{f) Each test subject passing the irritant smoke test without evidence of a 
response (involtmtary cough, irritation) shall be given a second 
sensitivi^ screening check, witii the smoke from the same smoke tube 
used during the fit test, once the respirator has been removed, to 
determine whether he/^e still reacts to the smoke. Failure to evoke a 
response shall void the fit test 

(is) If a response is produced during this second sensitivity check, then the fit 
test is passed. 

C. Quantitative Fit Test (QNFT) Protocols 

The following quantitative fit testing procedures have been demonstrated to be 
acceptable: Quantitative fit testing using a non-hazardous test aerosol (such as com oil, 
polyefiiylene gjycol 400 [PEG 400], di-2-ethyl hexyl sebacate [DEHS], or sodium 
chloride) generated in a test chamber, and employing instrumentation to quantify the fit 
of tiie respirator; Quantitative fit testing using ambient aerosol as tiie test agent and 

' appropriate instrumentation (condensation nuclei counter) to quantify the respirator fit; 
Quantitative fit testing using conteolled negative pressure and appropriate 
instrumentation to measure the volumetric leak rate of a facepiece to quantify the 
respirator fit. 

1. General 

(a) The employer shall ensure that persons administering QNFT are able to 
calibrate equipment wd perform tests properly, recognize invalid tests> 
calculate fit factors properly and ensure that test equipment is in proper 
working order. 

^) The employer shall ensure that QNFT equipment is kept clean, and is 
maintained and calibrated according to tiie manufacturer's instructions so 
as to operate at tiie parameters for which it was designed. 

2. Generated Aerosol Quantitative Fit Testing Protocol 

(a) Apparatus. 

(1) Instrumentation. Aerosol generation, dilution, and measurement 
systems using particulates (com oil, polyethylene glycol 400 [PEG 
400], di-2-etiiyl hexyl sebacate [DEHS] or socfium chloride) as test 
aerosols shall be used for quantitative fit testing. 
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(2) Test chamber. The test chamber shall be large eriough to permit all 
test subjects to perform freely all required exercises without 
(hsturbing the test agent concentration or the measurement 
apparatus. The test chamber shall be equipped and constructed so 
that the test agent is effectively isolated from the ambient air, yet 
uniform m concentration throu^out the chamber. 

(3) When testing air-purifying respirators, the normal filter or 
cartridge element shall be replaced with a high efficiency 
particulate air (HEPA) or PlOO series filter supplied by the same 
manufacturer. 

(4) The sampling instrument shall be selected so that a computer 
record or strip chart record may be made of the test showing the 
rise and fall of the test agent concentration with each inspiratian 
and expiration at fit factors of at least 2,000. Integrators or 
computers that integrate die amount of test agent penetration 
leakage into the respirator for each exercise may be used provided 
a record of the readings is made. 

(5) The combination of substitute air^purifying elements, test agent 
cind test agent concentration shall be such that the test sul^ect is 
not exposed in excess of an established exposure limit for the test 
agent at any tune during tiie testing process, based upon the 
length of the exposure and the exposure limit duration. 

(6) The sampling port on the test specimen respirator shaU be placed 
and constructed so that no leakage occurs around the port (e.g., 
where the respirator is probed), a free air flow is allowed into the 
sampling line at all times, and there is no interference with the fit 
or performance of the respirator. The in-mask sampling device 
(probe) shall be designed and used so that the air sample is drawn 
from the breathing zone of flie test subject, midway between the 
nose and mouth and with the probe extending into the facepiece 
cavity at least 14 inch. 

(7) The test setup shall permit the person administering the test to 
observe the test subject inside the chamber during the test. 

(8) The equipment generating the test atmosphere shall maintain the 
concentration of test agent constant to within a 10 percent 
variation for the duration of the test. 
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(9) The time lag (interval between an event and the recording of the 
event on tiie strip chart or computer or integrator) shall be kept to 
a minimum There shall be a clear association between the 
occurrence of an event and its being recorded. 

(IQ) The sampling line tubing for the test chamber atmosphere and for 
the respirator sampling port shall be of equal diamet^ and of the 
same materia. The length of the two lines shall be equal. 

(11) The exhaust flow from the test chamber shall pass through an 
appropriate filter (Le., high efficiency particulate filter) before 
release. 

[Corrected at 63 FR 20099, April 23,1998] 

(12) When sodium chloride aerosol is used, the relative hiumidity 
inside the test chamber shall not exceed 50 percent. 

(13) The limitations of instrument detection shall be taken into account 
when determining the fit factor. 

(14) Test respirators shall be maintained in proper working order and 
be inspected regularly for deficiencies such as cracks or missing 
valves and gaskets. 

(b) Procedural Requirements. 

(1) When performing the initial user seed check using a positive or 
negative pressure check, the sampling line shall be crimped clos^ 
in order to avoid air pressure leakage during either of these 
pressure checks. 

(2) The use of an abbreviated screening QLFT test is optional. Siieh a 
test may be utilized in order to quickly identify poor fitting 
respirators that passed tiie positive and/or negative pressure test 
and reduce the amoxmt of QNFT time. The use of the CNC QNFT 
instrument in the count mode is another optional method to 
obtain a quick estimate of fit £md eliminate poor fitting respirators 
before going on to perform a full QNFT. 

(3) A reasonably stable test agent concentration shall be measured in 
the test chamber prior to testing. For canopy or shower curtain 
types of test units, tiie determination of the test agent's stability 
may be established after the test sul^ect has entered the test 
environment. 
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(4) Immediately after the sul^ect enters the test chamber, the test 
agent concentiatian inside the respirator shaU be measured to 
enstu% that the peak penetration does not exceed 5 percent for a 
half mask or 1 percent for a full facepiece respirator. 

(5) A stable test agent concentration shall be obtained prior to the 
actual start of testing. 

(6) Respirator restraining straps shall not be over^tightened for 
testing. The straps shall be adjusted by the wearer without 
assistance from other persons to give a reasonably comfortable fit 
typcal of normal use. The respirator shall not be adjusted once the 
fit test exercises begin. 

(7) The test shall be terminated whenever any single peak penetration 
exceeds 5 percent for half masks and 1 percent for full facepiece 
respirators. The test subject shall be refitted and retested. 

(8) CalculatiQn of fit factors. 

(i) The fit factor shall be determined for the quantitative fit 
test by taking the ratio of the average chamber 
concentration to the concentration me^lsured inside the 
respirator for each test exercise except tiie grimace 
exercise. 

(ii) The average test chamber concentration shall be calculated 
as the aridunetic average of the concentration me^lsured 
before and after each test (i.e., 7 exercises) or die arithmetic 
average of the concentration measured before and after 
each exercise or the true average measured continuously 
during die respirator sample. 

(iii) The concentration of the challenge agent inside the 
respirator shall be determined by one of the following 
mediods: 

(A) Average peak penetration method me^ the 
method of determining test agent penetration into 
the respirator utilizing a strip chart recorder, 
integrator, or computer. The agent penetration iis 
determined by an average of the peak heights on 
the graph or by computer integration, for each 
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exercise except the grimace exercise. Integrators or 
computers that calculate the actual test agent 
penetration into the respirator for each exercise will 
also be considered to meet die requirements of die 
avaage peak penetration method. 

(B) Maximum peak penetration method means the 
method of determining test agent penetration in the 
respirator as determmed by strip chart recordings 
of the test. The highest peak penetration for a given 
exercise is taken to be representative of average 
penetration into the respirator for that exercise. 

(C) Integration by calculation of the area under the 
individual peak for each exercise except the 
griinace exercise. This includes computerized 
integration. 

(D) The calculation of the overall fit factor using 
individual exercise fit factors involves first 
converting the exercise fit factors to penetration 
values, determining die average, and then 
converting that result back to a fit factor. This 
procedure is described in the following equation: 

Overall Fit Factor = (Number of 
exercises)/(l/ffi+l/ff2+l/ff3+l/£f4+...l/ffn) 

Where ffi, ff2, ffs, etc. are the fit factors for 
exercises 1,2,3, etc. 

(9) The test subject shall not be permitted to wear a half mask or 
quarter facepiece respirator unless a minimum fit factor of 100 is 
obtained, or a full facepiece respirator unless a minimum fit factor 
of 500 is obtained. 

(10) Filters used for quantitative fit testing shall be replaced whenever 
increased breathing resistance is encountered, or when the test 
agent has altered the integrity of the filter media. 
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3. Ambiait aerosol condeitsation nuclei counter (CNQ quantitative fit testing 
protocol. 

The ambient aerosol condensation nuclei counter (CNC) quantitative fit testing 
(Portacount™ ) protocol quantitatively fit tests respirators with the use of a 
probe. The probed respirator is only used for quantitative fit tests. A probed 
respirator has a special sampling device, installed on the respirator, tiiat allows 
the probe to sample the air from inside the mask. A probed respirator is required 
for each make, style, model, and size tiiat the employer uses and can be obtained 
from the respirator manufacturer or distributor. The CNC instnunent 
manufacturer, TSl Inc., also provides probe attachments (TSI sampling adapters) 
that permit fit testing in ̂ m employee's own respirator. A minimum fit factor pass 
level of at least 100 is necessary for a half-mask respirator and a minimum fit 
factor pass level of at least 500 is required for a full facepiece negative pressure 
respirator. The entire screening and testing procedure shall be explained to the 
test isubject prior to the conduct of the screening test. 

(a) Portacoimt Fit Test Reqxiirements. 

(1) Check the respirator to make sure the sampling probe and line 
properly attached to the facepiece and that the respirator is fitted 
with a particulate filter capable of preventing significant 
penetration by the ambient particles used for the fit test (e.g., 
NIOSH 42 CFR 84 series 100, series 99, or series 95 particulate 
filter) per manufacturer's instruction. 

[Revised at 63 PR 20099, April 23,1998] 

(2) Instruct the person to be tested to don the respirator for five 
minutes before the fit test starts. This purges the ambient particles 
trapped inside the respirator 2md permits the wearer to make 
certain the respirator is comfortable. This individual shall already 
have been trained on how to wear tiie respirator properly. 

(3) Check the following conditions for the adequacy of the respirator 
fit: Chin properly placed; Adequate strap tension, not overly 
tightened; Fit across nose bridge; Respirator of proper, size to span 
distance from nose to chin; Tendency of the respirator to slip; 
Self-observation in a mirror to evaluate fit and respirator position. 

(4) Have the person wearing the respirator do a user seal chedc. If 
leakage is detected, determine the cause. If leakage is from a 
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poorly fitting facepiece, try another size of the same model 
respirator, or another model of re^irator. 

(5) Follow the manufacturer's instructions for operating the 
Portacoimt and proceed with the test. 

(6) The test subject shall be instructed to perform the exercises in 
section I. A. 14. of this appendix. 

(7) After the test exercises, the test sul^ect shall be questioned by the 
test conductor regarding the comfort of the respirator upon 
completion of the protocol. If it has become unacceptable, another 
model of respirator shall be tried. 

(b) Portacount Test li^tniment. 

(1) The Portacount will automatically stop and calculate the overall fit 
. factor for the entire set of exercises. The overall fit factor is what 
counts. The Pass or Fail message will indicate whether or not the 
test was successful. If the test was a Pass, the fit test is over. 

(2) Since the pass or fail criterion of the Portacount is user 
programmable, the test operator shall ensure that the pass or fail 
criterion meet the requirements for mihimiim respirator 
performance in this Appendix. 

(3) A record of the test needs to be kept on file, assuming the fit test 
was successful. The record must contain the test sul^ecf s name; 
overall fit factor; make, model, style, and size of respirator used; 
and date tested. 

4. Controlled negative pressure (CNP) quantitative fit testing protocol. 

The CNP protocol provides an alternative to aerosol fit test methods. The CNP fit 
test method technology is based on exhausting air from a temporarily sealed 
respirator facepiece to generate and then m^tam a constant negative pressure 
inside the facepiece. The rate of air exhaust is controlled so that a constant 
negative pressure is mamtained in the respirator during the fit test, the level of 
pressure is selected to replicate the meaii inspiratory pressure that causes leakage 
into the respirator under normal use conditions. With pressure held constant, air 
flow out of the respirator is equal to air flow into the respirator. Therefore, 
measurement of the exhaust stream that is required to hold tiie pressure in the 
temporarily sealed respirator constant yields a direct measure of leakage air flow 
into the respirator. The CNP fit test method measures leak rates through the 
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facepiece as a method for deteirnmmg the facepiece fit for negative pressure 
respirators. The CNP mstrument manufacturer Dynatech Nevada also provides 
attachments (sampling manifolds) diat replace die filter cartridges to permit fit 
testing in an employee's own respirator. To perform the test, the test subject 
closes his or her inouth and holds his/her breath, after which an air pump 
removes air from the respirator facepiece at a pre-selected constant pressure. The 
facepiece fit is expressed as the leak rate through the facepiece, expressed as 
milliliters per minute. The quality and v^dity of the CNP fit tests are 
determined by the degree to which the in-mask pressure tracks the test pressure 
during the system measurement time of approximately five seconds. 
Instantaneous feedback in the form of a real-time pressure trace of the in-mask 
pressure is provided and used to determine test validity and quality. A 
minimum fit factor pass level of 100 is necessary for a half-mask respirator and a 
minimum fit factor of at least 500 is required for a full facepiece respirator. The 
entire screening and testing procedure shall be explained to the test ral^ect prior 
to the conduct of the screening test. 

(a) CNP Fit Test Requirements. 

(1) The instrument shall have a non-adjustable test pressure of 15.0 
mm water pressure. 

(2) The CNP system defaults selected for test pressure shall be set at 
-15 mm of water (-0.58 inches of water) and the modeled 
inspiratoiy flow rate shall be 53.8 liters per minute for performing 
fit tests. 

[Corrected at 63 FR 20099, April 23,1998] 

(Note: CNP systems have built-in capability to conduct fit testing 
that is specific to xmique work rate, mask, and gender situatians 
that might apply in a specific workplace. Use of system default 
values, which were selected to represent respirator wear with 
medium cartridge resistance at a low-moderate work rate, will 
allow inter-test comparison of the respirator fit.) 

(3) The individual who conducts the CNP fit testing shall be 
thoroughly trained to perform the test. 

(4) The respirator filter or cartridge needs to be replaced with the 
CNP test manifold. The inhalation valve downstream from the 
manifold dther iieeds to be temporarily removed or propped 
open. 
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(5) The test shdl be trained to hold his or her breath for at 
least 20 seconds. 

(6) The test subject shall don the test respirator without any assistance 
from the individual who conducts the CNP fit test. 

(7) The QNFT protocol shaR be followed according to section 1. C. 1. 
of this appendix with an exception for the CNP test exercises. 

(b) CNP Test Exercises. 

(1) Normal breathing. In a normal standing position, without talking, 
the subject shall breathe normally for 1 minute. After the normal 
breathing exercise, the subject needs to hold head straight ahead 
and hold his or her breatii for 10 seconds during the test 
measurement 

(2} Deep breathing. In a normal standing position, the subject shall 
breathe slowly and deeply for 1 minute, being careful not to 
hyperventilate. After the deep breathing exercise, the subject diall 
hold his or her head straight ahead and hold his or her breath for 
10 seconds during test measurement 

(3) Turning head side to side. Standing in place, the subject shall 
slowly turn his or her head from side to side between the extreme 
positions on each side for 1 minute. The head shall be held, at eaxdi 
extreme momentarily so the subject can inhale at each side. After 
the turning head side to side exercise; tiie subj^ needs to hold 
head full left and hold his or her breath for 10 seconds during test 
measurement. Next, the sul^ect needs to hold head full right and 
hold his or her breath for 10. seconds during test measurement. 

(4) Moving head up and down. Stzmding in place, the subject shall 
slowly inove his or her head up and down for 1 minute. The 
subject shall be instructed to inhale in the up position (i.e., when 
looking toward the ceiling). After the moving head up and down 
exercise, the subject shall hold his or her head full up and hold his 
or her breath for 10 seconds during test measurement. Next, the 
subject shall hold his or her head full down and hold his or her 
bieath for 10 seconds dxuing test measurement. 

(5) ^ Talking. The sul^ect shall talk out loud slowly wd loud enough so 
as to be heard clearly by tiie test conductor. The sul^ect can read 
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from a prepared text such as the Rainbow Passage, count 
backward from 100, or recite a memorized poem or song for 1 
minute. After the taUdng exercise, the object shall hold his or her 
head straight ahead and hold his or her breath for 10 seconds 
during die test measurement 

(6) Grimace. The test subject shall grimace by smiling or frowning for 
15 seconds. 

(7) Bending Over. The test sul^ect shall bend at the waist as if he or 
she were to touch his or her toes for 1 minute. Jogging in place 
shall be substituted for diis exercise in those test environments 
such as shroud-type QNFT units that prohibit bending at die 
waist. After the bending over exercise, the sut^ect shall hold his or 
her head straight ahead and hold his or her breath for 10 seconds 
during the test measurement. 

(8) Normal Breathing. The test subject shall remove and re-don the 
respirator within a one-minute period. Then, in a normal standing 
position, without talking, the subject shall breathe normally for 1 
minute. After the normal breathing exercise, the subject shall hold 
his or her head straight ahead and hold his or her breath for 10 
seconds diuing the test measurement. After the test exercises, the 
test subject shall be questioned by the test Conductor regarding the 
comfort of the respirator upon completion of the protocol. If if has 
become unacceptable, another model of a respirator shall be tried. 

(c) CNF Test Instrument 

(1) The test instrument shall have an effective audio warning device 
when the test subject fails to hold his or her breath during the test. 
The test shall be terminated whenever the test sul^ect failed to 
hold his or her breath. The test subject may be refitted and 
retested. 

(2) A record of the test diall be kept on file, assuming the fit test was 
successful. The record must contain the test subject's neime; overall 
fit factor; make, model, style and size of respirator used; and date 
tested. 
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Part 11. Nero Fit Test Protocols 

A. Any person may submit to OSHA an application for approval of a new fit test protocol. 
If the application meets the following criteria, OSHA wiU initiate a rulemaking 
proceeding tmder section 6(b)(7) Of the OSH Act to determine whether to list the new 
protocol as an approved protocol in this Appendix A. 

B. The application must include a detailed description of the proposed new fit test 
protocol. This application must be supported by either: 

1. A test report prepared by an independent government research laboratory (e.g., 
Lawrence Livermore NatiMtal Laboratory, Los Alamos National Laboratory/ the 
National Institute for Standards and Technology) stating that the laboratory has 
t^ted the protocol and had found it to be accurate and reliable; or 

2. An article tiiat has been published in a peer-reviewed industrial hygiene journal 
describing the protocol and explaining how test data support the protocol's 
acdiracy and reliability. 

C. If OSHA determines that additional information is required before the Agency 
commences a rulemaking proceeding under this section, OSHA will so notify the 
applicant and afford the applicant tire opportunity to submit the supplemental 
information. Initiation of a rulenuildng proceeding will be deferred until OSHA has 
received and evaluated the supplemental information. 

400012(3)R«plt»lpryPrDl»eton PtB8tBmRev.3-12/1820-36443(8) C-24 CONESTOGA-ROVERS & ASSOCIATES 



CONESTOGA-ROVERS & ASSOCIATES 
RESPIRATORY PROTECTION PROGRAM 

APPENDIX D - OSHA USER SEAL CHECK PROCEDURES 

APPENDIX B-1 TO §1910.134: USER SEAL CHECK PROCEDURES (Mandatory) 

The individual who uses a tight-fitting respirator is to perform a user seal check to 
ensure that an adequate seal is achieved each time the respirator is put on. Either the . 
positive and negative pressure checks listed in this appendix, or the respirator 
manufacturer's recommended user seal check method shall be used. User seal checks are 
not substitutes for qualitative or quantitative, fit tests. 

I. Facepiece Positive and/or Negative Pressure Checks 

A. Positive pressure check. Qose off the exhalation valve and exhale gently 
into the facepiece. The face fit is considered satisfactory if a slight positive 
pressure can be built up inside the facepiece without any evidence of 
outward leakage of air at the seal. For most respirators this method of 
leak testing requires the wearer to first remove flie exhalation valve cover 
before closing off the exhalation valve and then carefully replacing it after 
the test. 

B. Negative pressure check. Qose off the inlet opening of the canister or 
cartridge(s) by covering with the palm of the hand(s) or by replacing the 
filter seal(s), inhale gently so that fiie facepiece collapses slightly, and 
hold the breath for ten seconds. The deagn of the inlet opening of some 
cartridges cannot be effectively covered with the palm of the hand. The 
test can be performed by covering the inlet opening of the cartridge with 
a thin latex or nitrile glove. If the facepiece remains in its slightly 
collapsed condition and no inward leakage of air is detected, the tightness 
of the respirator is considered satisfactory. 

II. Manufacturer's Recommended User Seal Check Procedures 

The respirator manufacturer's recommended procedures for performing a user 
seal check may be used instead of the positive and/or negative pressure check 
procedures provided that the employer demonstrates that the manufacturer's 
procedures are equally effective. 
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APPENDIX E - OSHA RESPIRATOR CLEANING PROCEDURES 

APPENDIX B-2 TO §1910.134: RESPIRATOR CLEANING PROCEDURES (Mandatory) 

These procedures are provided for employer use when cleaning respirators. They are 
general in nature, and the employer as an ailtemative may use the cleaning 
reconunendations provided by the manufacturer of the respirators used by their 
employees, provided such procedures are as effective as those listed here in Appendix 
B-2. Equivalent effectiveness simply means that the procedures used must accomplish 
tiie objectives set fordi in Appendix B-2, i.e., must ensure that the respirator is properly 
cleaned and disinfected in a manner that prevents damage to the respirator and does not 
cause harm to the user. 

I. Procedures for Cleaning Respirators 

A. Remove filters, cartridges, or canisters. Disassemble facepieces by removing 
speaking diaphragms, demand and pressure-demand valve assemblies, hoses, or 
any components recommended by the manTifacturer. Discard or repair amy 
defective parts. 

B. Wash components in warm (43° C [110° F] maximum) water with a mild 
detergent or with a cleaner recommended by the manufacturer. A stiff bristle 
(not wire) brush may be used to facilitate the removal of dirt. 

C. Rinse components thoroughly in clean, warm (43° C [110° F] maximum), 
preferably running water. Drain. 

D. When the cleaner used does not contain a disinfecting agent, respirator 
components ̂ ould be immersed for two minutes in one of die following: 

1. Hypochlorite solution (50 ppm of chlorine) made by adding 
approximately one milliliter of laundry bleach to one liter of water at 43° 
C(110°F);or, 

Z Aqueous solution of iodine (50 ppm iodine) made by adding 
approximately 0.8 milliliters of tincture of iodine (6-8 grams ammonium 
and/or potassium iodidelOO cc of 45% alcohol) to one liter of water at 43° 
C (110° F); or, 

3. Other commercially available cleansers of equivalent disinfectant quality 
when used as directed, if flieir use is recommended or approved by the 
respirator manufacturer. 
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E. componrats thoroughly in clean, warm (43° C [110° F] maximum), 
preferably running water. Drain. The importance of thorough rinsing cannot be 
overemphasized. Detergents or disinfectants that dry on facepieces may result in 
dermatitis, hi addition, some dismfectants may cause deterioration of rubber or 
corrosion of metal parts if not completely removed. 

F. Components should be hand-dried with a clean hnt-free cloth or air^dried. 

G. Reassemble facepiece, replacing filters, cartridges, and canisters where necessary. 

H. Test the respirator to ensure that all components work properly. 
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APPENDIX F - FTT TEST RECORD 

FIT TEST RECORD 

TEST RECIPIENT 

Name: 

Company/Office Location: 
Test Recipient Signature: 

Type: 

Manufacturer: 
Size: 

RESPIRATOR TESTED 

TEST ADMINISTRATOR 

Name: 
Company: 

Position: 

TEST USED 

QLFT (Qualitative: Verifies to a Fit Factor of 100) 

Isoamyl Acetate Irritant Smoke Bitrex® Other: 

QNFT (Quantitative: Must achieve a minunum Fit Factor of 500) 

Portacount® (attach printout) Other: 

Measured Fit Factor: 

CERTIFICATION 

Comments: 

Test Administrator Signature: 

Date: 
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ENDIX G - INSPECTION RECORD 

INSPECTION RECORD 

Each respirator ^ould be inspected during cleaning and sanitizing. Thu form should be 
completed and' ^closed with the respirator, and should be discarded the next time the 
respirator is used. In addition, respirators maintained on-site for emergency use to escape toxic 
atmospheres must be inspected monthly. 

Inspected by: 

Type of Respirator: 
Date: 

Part 1 Not Applicable | 1 Approved | 1 Defiedive* 
ALL RESPIRATORS 

Facepiece 
Inhalation Valve 
Exhalation Valve 
Headbands 
Harness Assembly 
Speaking Diaphragm 
Gaskete 
Connections 

AFR^APRs 
Cartridge Holder 
Hose Assembly 

SCBAs or Airline Respirators 
Regulator 
Low Pressure Alarm 
Air Supply 

*Immediately remove any resp: rator with a Defective finding from service. 

# 
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V 

MEDICAL SURVEILLANCE 

A CRA Medical Surveillance Program for field staff has been established in both the U.S. 
and Canada to preserve employee healdi and wellbeing. The Medical Surveillance 
Program has been stnictured to meet the requirements of U.S. OSHA regulations for 
hazardous waste site work, the use of respiratory protective equipinent, and 
substance-specific health standards such as for benzene and asbestos. The program is 
also structured to comply with other US. and Canadian regulations, where applicable. 
Records associated with the administratibn of the Medical Surveillance Program are 
maintained in accordance with the requirements of both US. and Canadian legislation. 

A. ENROLLMENT CRITERIA 

All employees meeting one or more of the following criteria are required to enroll in ttie 
Medical Surveillance Program: 

• An employee working in a job description that requires 30 days or more per 
year of field work where there is potential expostu-e above a published 
exposure limit to hazardous chemicals. 

• An employee working in a job description tiiat requires the use of respiratory 
protective equipment 

• An employee working on a project where the client requires participation in a 
Medical Surveillance Program. 

• Other situatians as deemed necessary by the Corporate SHM on a 
case-by-case basis. 

B. EXAMINATIONS 

CRA persoimel who meet the enrolment criteria shall have taken a pre-employment 
examination prior to their first day of employment widi CRA. Employees enrolled in 
the program wriU also be required to take an examination either annually or biennially, 
based on job description and field activity. CRA personnel enrolled in the program who 
leave the company will be offered an exit exam. Exit exams are provided for employees 
participating in the annual and biannual surveillance progreims that have not had an 
exam within 6 or 12 mondis, respectively, ftxjm their departure date. 

# 
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I 
C WRriTEN PROGRAMS 

OSHA requires that a written program be provided for specific medical surveillance 
iactivities, eis applicable to the work being performed. Listed below are the Mediccil 
Surveillance Programs applicable to CRA work activities. The written programs £U'e 
appended to this Appendix F. 

• Medical Surveillance for Cadmium. 

• Medical Stuveillance for Lead. 
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